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PREFACE 


Advantage  has  been  taken  of  the  demand  for  a  new  edition 
of  this  Manual  to  subject  the  book  to  a  thorough  revision  from 
beginning  to  end,  so  as  to  bring  it  into  Hne  anew  with  the  most 
recent  sound  teaching.  A  good  deal  of  additional  matter  has 
been  introduced,  with  the  result  that  the  new  edition  is  some- 
what larger  than  its  predecessor.  This  is  due  partly  to  ad- 
vances in  medical  science,  which  have  necessitated  fresh  articles 
on  such  subjects  as  tropical  splenomegaly,  trypanosomiasis, 
and  piroplasmosis,  and  partly  to  the  desire  to  make  the  book 
a  still  more  complete  practical  guide  to  the  junior  practitioner 
as  well  as  to  the  student.  Two  additional  illustrations  have 
been  introduced,  and  the  figure  showing  the  cortical  centres  on 
the  lateral  aspect  of  the  hemisphere  has  been  redrawn,  so  as  to 
represent  the  most  recently  accepted  teaching. 

I  am  indebted  to  my  colleague,  Professor  Alex.  Macphail,  for 
a  considerable  number  of  the  illustrations,  including  all  those 
in  colour  ;  to  Dr.  John  W.  Findlay  for  the  first  reading  and 
part  of  the  second  reading  of  the  proofs ;  and  to  Dr.  Findlay 
and  otlier  kind  friends  for  invaluable  assistance  with  the  index. 

T.  K.  MONRO. 


12,  Somerset  Place,  Glasgow, 
May,  1906, 
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SECTION  I 

SPECIFIC  INFECTIOUS  DISEASES 

FEVER 

The  temperature  of  the  body  is  normally  about  98-4°  or 
98-6°  F.  (37°  C),  but  may  vary  in  either  direction  to  the 
extent  of  half  a  degree  or  more  under  perfectly  healthy 
conditions.  On  the  whole,  the  temperature  tends  to  be  a 
fraction  of  a  degree  higher  in  the  later  part  of  the  day  than 
in  the  morning. 

A  temperature  persistently  below  98°  is  subnormal.  Tliis 
IS  often  seen  in  patients  suffering  from  chronic  ailments  and 
in  those  recovering  from  acute  disease  so  long  as  they  remain 
m  bed  ;  it  is  then  quite  a  favourable  feature.  It  is  the  rule 
in  chronic  Bright's  disease,  apart  from  inflammatory  com- 
plications or  convulsions,  and  the  outlook  becomes  very 
ommous  in  this  disease  when  increasing  drowsiness  is  com- 
bmed  with  a  tendency  to  fall  on  the  part  of  a  temperature 
already  subnormal. 

When  the  temperature  is  abnormally  high,  it  is  said  to  be 
fehnle  ;  if  just  on  the  border  line  between  normal  and  febrile 
It  IS  sometimes  described  as  subfebrile.  There  are  many 
varieties  of  febrile  temperatures,  and  some  of  them  are 
sufficiently  characteristic  to  indicate  the  disease— ^.g.,  re- 
lapsing fever,  tertian  and  quartan  ague. 

When  the  temperature  exceeds  106°  F.,  the  condition  is 
spoken  of  as  hyperpyrexia  ;  it  is  very  dangerous  to  life,  and 
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requires  prompt  treatment,  as  the  high  temperature  of  itself 
tends  quickly  to  destroy  the  vitaUty  of  the  nerve  centres. 
Hyperpyrexia  is  an  occasional  complication  of  rheumatism 
and  some  other  febrile  diseases,  and  may  then  occur  com- 
paratively early  in  their  course.  It  is  a  more  famihar  occur- 
rence towards  the  fatal  close  of  some  specific  fevers  and  of 
some  cerebral  diseases.  Its  phenomena  are  very  strikmg 
when  observed  as  a  comphcation  of  acute  rheumatism,  and 
include  stupor  or  coma,  jerking  of  the  tendons  (subsultus 
tendinum),  passage  of  the  evacuations  into  the  bed,  and 
great  rapidity  of  the  pulse. 

Fever  and  pyrexia  are  regarded  by  some  as  synonymous 
terms.  But  sometimes  the  expression  '  fever  '  is  apphed  to 
the  group  of  phenomena  of  which  pyrexia  or  elevation  of 
temperature  is  the  most  constant,  but  which  also  mcludes 
acceleration  of  the  pulse  and  of  respiration,  pam  m  the  head 
and  in  the  muscles,  anorexia,  a  foul  tongue,  shivermg  fol- 
lowed by  a  sense  of  heat,  malaise,  and  a  scanty  secretion  ol 
concentrated  urine.  Some  of  these  phenomena-^. g.,  the 
rapid  pulse-are  accounted  for  by  the  elevation  of  tem- 
perature, whilst  others-..g.,  the  various  pains-are  prob- 
ably due  to  the  poison  in  the  blood  which  causes  the  high 

^Tn  ^In  OTdinary  circumstances,  when  the  chnical  ther- 
mometer is  employed,  the  object  is  to  ascertain  as  nearly 
as  possible  the  temperature  of  the  blood.    This,  of  course 
has'to  be  done  through  the  walls  of  the  vessels  and  through 
the  epithehal  covering  of  skin  or  mucous  ^^^^^rane^  The 
axilla  is,  on  the  whole,  the  best  place  m  adults  and  he 
groin  is  very  suitable  m  children,  care  bemg  taken  that  the 
l^of  the  upper  arm  and  chest,  or      f  ^^^^^^^^^^^ 
men  are  accurately  in  contact  around  the  bulb  of  the  ther 
mometer.    In  general  practice  the  observation  is  often 
TkTn  in  the  mouth,  but,  apart  from  sentimental  objections, 
te  is  the  risk  of  fallacy  from  the 

been  kept  open,  or  from  the  recent  taking  of  hot  or  cold 
iood  orlmk.  The  rectum  gives  very  accurate  results  and 
fhf  ridding  is  about  half  a  degree  F«  ^^^^^^^^^^  ^ 
the  corresponding  figure  in  the  axilla.    As  a  rule, 
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sufficient  to  bear  in  mind  this  shght  difference,  but  under 
exceptional  circumstances  it  is  desirable  to  take  observations 
in  both  places.  Thus,  in  the  collapse  stage  of  cholera  the 
rectal  temperature  may  be  several  degrees  above  normal, 
while  the  axillary  temperature  may  be  almost  as  many 
degrees  below  that  standard. 

When  it  is  desired  to  ascertain  the  temperature  of  the 
skin,  as  in  studying  the  differences  between  the  two  sides 
of  the  body  in  unilateral  paralysis,  a  special  surface  ther- 
mometer is  employed.  In  one  convenient  form  of  this 
instrument  the  sensitive  bulb  is  coiled  so  as  to  form  a 
disc,  which  is  appHed  to  the  skin.  The  reading  is  noted 
on  the  upright  stem.  The  contact  should  be  maintained 
for  a  short  time  only,  and  for  the  same  time  on  the  different 
parts  compared. 

There  are  certain  diseases  which  run  a  more  or  less  definite 
course,  tending  to  spontaneous  recovery,  and  all  associated 
with  fever,  though  possessing  other  features  which  enable  us 
to  distinguish  one  from  another.  These  used  to  be  recognised 
as  the  acute  specific  fevers  ;  they  are  members  of  the  much 
larger  class  now  known  as  infectious  diseases  or  infections.  In 
some  of  them,  fever  continues  for  a  considerable  number  of 
days  without  any  local  lesion  sufficient  to  account  for  it. 
The  latter  were  formerly  designated  the  continued  fevers,  and 
were  distinguished  on  the  one  hand  from  the  eruptive  fevers 
or  exanthemata,  and  on  the  other  hand  from  intermittent 
and  remittent  fevers.  Murchison's  great  work  on  '  The  Con- 
tinued Fevers  of  Great  Britain  '  recognised  four  continued 
fevers,  viz.,  typhus,  relapsing,  and  enteric  fevers,  and  simple 
continued  fever  or  febricula  ;  but  this  classification  is  now 
obsolete. 

Very  commonly,   however,   fever  is  symptomatic— i.e. 
secondary  to  a  local  lesion,  such  as  an  abscess.    In  this 
case  poisons  are  absorbed  into  the  blood  from  the  seat  of 
disease,  and  cause  the  elevation  of  temperature 

Intermittent  pyrexia  (Fig.  i)  is  characterised  by  a  febrile 
temperature  during  one  portion,  and  by  a  normal  or  sub- 
normal temperature  during  another  portion  of  the  twentv- 
lour  hours.    The  elevation  is  usually  in  the  later  part  of  the 
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day,  so  that  the  disturbance  of  temperature  may  be  regarded 
as  an  exaggeration  of  the  normal  daily  fluctuation.  The 
range  in  disease — e.g.,  phthisis  and  suppurative  diseases — is 
commonly  two  or  three  degrees,  but  may  be  much  wider. 
If,  with  well-marked  daily  fluctuations,  the  minimum 


-n.    ^^T»     /TcT    a^t^6     Tuberculosis  of  mesen- 
I  —Intermittent  Pyrexia.    (J s.  i^.,  set.  30-  i"^^"^^ 

teric  and  mediastinal  glands.) 

temperature  is  higher  than  normal,  so  that  the  patient  is 
never  actually  free  from  fever,  the  pyrexia  is  remtUent  (Fig.  2). 
Such  a  temperature  is  observed  in  subacute  phthisis  and  m 
other  diseases.    The  intermittent  and  remittent  types  o 
pyrexia  are  so  characteristic  of  certain  varieties  of  malarial 
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fever  that  the  latter  have  long  been  known  as  intermittent 
and  remittent  fevers.  Hectic  (literally  habitual)  fever  is  now 
a  popular  rather  than  a  technical  expression  for  the  fever 
which  day  after  day  manifests  itself  in  the  afternoon  or 
evening,  by  the  flush  over  the  malar  bone,  and  the  hot  skin. 
Hectic  fever  is  commonly  intermittent,  but  may  be  remit- 
tent ;  it  is  seen  in  phthisis  and  other  chronic  suppurative 
processes. 

Sometimes  an  inverse  type  of  temperature  is  observed,  the 
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Abrupt  Onset  and  Termination  of  the  Fever  are  shown. 

morning  record  being  habitually  higher  than  that  of  the 
evenmg  (Fig.  5).  This  is  seen  in  some  cases  of  tuberculosis, 
and  m  persons  who  work  at  night  and  sleep  during  the  day, 
as  well  as  under  other  circumstances. 

In  some  febrile  diseases  the  onset  is  characterised  by  a 
rapid  rise  of  temperature  (Fig.  2).    Among  these  may  be 
numbered  diseases  beginning  with  severe  rigors,  tonsiUitis, 
typhus,  scarlatina,  lobar  pneumonia,  etc.    In  others— ^.g. 
enteric,  rheumatism,  and  lobular  or  catarrhal  pneumonia— 
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the  rise  is  gradual.  In  some  diseases  the  fever  comes  to  an 
abrupt  end  (Fig.  2).  This  constitutes  a  crisis,  and  the 
fall  of  temperature  is  often  accompanied  by  other  critical 
phenomena  of  a  favourable  kind,  such  as  decline  of  the  pulse- 


rate,  sweating,  etc  This  is  common  in  lobar  pneumonia,  re- 
lapsing fever,  and  tonsilhtis.  Sometimes  a  pseudo-crisis,  or 
temporary  fall,  is  seen  a  day  or  two  before  the  true  crisis. 
A  gradual  fall,  or  lysis,  is  the  rule  in  rheumatism,  lobular 
pneumonia  (Fig.  3),  enteric  (Fig.  4)  and  scarlet  fever. 
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Very  irregular  and  severe  disturbances  of  temperature  are 
met  with  in  connection  with  septic  diseases  hke  pysemia 
and  ulcerative  endocarditis. 

Nature  of  Fever.— The  heat  of  the  body  is  due  to  the 
changes  which  take  place  in  the  tissues,  chiefly  the  muscles, 
but  also  the  glands  and  other  organs.  There  is  a  regulating 
mechanism  in  the  brain  which  in  the  healthy  body  keeps 


Fig.  4. — Enteric  Fever,  showing  Morning  Remission,  Evening 

AND  Defervescence  by  Lysis. 


the  temperature  almost  constant.  Thus,  when  the  body- 
heat  tends  to  increase  through  increased  muscular  activity, 
or  through  increased  warmth  of  the  external  medium,  the 
cutaneous  vessels  become  relaxed,  so  as  to  permit  of  coohng 
of  the  blood  by  increased  radiation  ;  and  sweating  occurs, 
which  causes  cooling  by  evaporation.  When  opposite  con- 
ditions would  tend  to  lower  the  body-heat,  the  cutaneous 
vessels  contract  to  diminish  the  loss  of  heat  ;  and  shivering 
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—i.e.,  muscular  contraction — may  take  place  to  increase  the 
heat  production. 

Abnormal  elevation  of  temperature  results  from  two 
kinds  of  causes  :  (i)  Lesions  of  the  central  nervous  system 
(cortex,  corpus  striatum,  crus  cerebri,  pons  or  cervical  cord), 
which  presumably  either  damage  the  regulating  centre  or 
cut  off  its.  controlling  influence  from  the  heat-producing 
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Fig.  5.— Acute  Phthisis,  with  Inverse  Type  of  Temperature: 
Evening  Remission  and  Morning  Rise.    (Donald  M.,  set.  35.) 

tissues  (Fig.  6)  ;  and  (2)  contamination  of  the  blood  by 
poisons  which  act  upon  the  structures  concerned  in  the 
production  of  heat,  or  upon  those  concerned  in  the  removal 
of  heat,  or  upon  the  central  regulating  mechanism  itself. 
Recent  researches  suggest  that  different  poisons  cause  fever 
in  different  ways,  some  increasing  the  production  and  others 
diminishing  the  loss  of  heat. 

From  what  has  been  said,  it  might  naturally  be  mferred 
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that  fever  is  altogether  hurtful,  resulting  as  it  does  from 
disarranged  or  arrested  function  of  important  parts  of  the 
body.  But  the  view  has  gained  some  acceptance  that,  so 
far  from  being  an  unmixed  evil,  pyrexia  is  at  least  protective, 
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Fig.  6.— High  Temperature  from  Softening  of  Left  Corpus  Striatum 
IN  A  Syphilitic  Subject.    (Henry  G.,  at.  42.) 

if  not  actually  curative.  It  has  been  supposed  that  the 
elevated  temperature  favours  the  destruction  of  the  poisons 
in  the  blood,  and  that  the  heat-regulating  mechanism,  far 
Irom  bemg  paralysed,  allows  the  normal  standard  of  tem- 
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perature  to  be  raised  for  the  time  being  to  a  higher  figure 
than  in  health.  In  support  of  this  theory  it  might  be  men- 
tioned, first,  that  some  organisms  which  at  the  temperature 
of  the  blood  would  be  hurtful  to  man  become  less  virulent 
when  the  temperature  at  which  they  are  cultivated  is  ele- 
vated by  a  few  degrees  ;  secondly,  that  certain  animals,  by 
having  their  temperature  artificially  raised,  are  enabled 
better  to  resist  an  attack  of  disease-producing  organisms  ; 
and,  thirdly,  that  the  diurnal  variation  of  temperature  is 
not  abolished  during  fever,  as  might  be  expected  if  the  regu- 
lating mechanism  were  paralysed. 

Morbid  Anatomy.— This  is  not  constant  in  cases  of  fever, 
but  one  of  the  best  recognised  facts  is  the  cloudy  swelling 
which  is  often  present  in  the  cells  of  the  muscles  and  glands. 
The  heart  may  be  dilated  as  a  result  of  the  degeneration  of 
its  muscle.    The  spleen  is  frequently  enlarged  and  soft. 

Treatment.— Unless  the  illness  is  very  shght,  the  patient 
ought  to  rest  in  bed.    In  view  of  the  great  tissue  waste  and 
the  tendency  to  exhaustion,  he  should  get  as  much  food  as 
he  can  digest  ;  but  as  his  digestive  powers  are  usually  im- 
paired, his  meals  must  be  small  and  frequent,  and  must 
consist  of  liquids  (milk  diluted  with  soda-water  or  barley- 
water,  beef-tea,  soups  made  with  vegetables  but  freed  from 
solids  by  straining),  and  hght  farinaceous  articles  (arrow- 
root, corn-flour,  oat-flour,  porridge,  etc.).    Water,  imperial 
drink,  or  lemonade  may  be  given  for  the  thirst,  but  the 
liquids  may  after  a  time  have  to  be  restricted  on  account 
of  flatulence,  which  may  cause  undesirable  upward  pressure 
on  the  diaphragm  and  heart. 

Pyrexia,  being  a  symptom,  is  best  treated  by  removal  of 
its  cause.  Often,  however,  this  cannot  be  done,  and  m  any 
case  it  may  be  desirable,  and  occasionally  it  is  absolutely 
necessary,  to  combat  the  abnormal  elevation  of  tempera- 
ture Simple  measures,  such  as  cold  or  tepid  spongmg  of 
the  skin,  which  act  by  abstracting  heat  directly  or  by  favour- 
ng  evaporation,  are  always  grateful,  and  in  children  may  b 
all  that  is  required.  A  simple  febrifuge  medicine  is  availaW^ 
in  a  mixture  of  spirit  of  nitrous  ether  and  solution  of^the 
acetaW  ammonfum,  the  one  ingredient  causing  relaxation 
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of  vessels  and  the  other  diaphoresis.  More  powerful  anti- 
pyretics, whose  mode  of  action  is  not  so  clearly  understood, 
are  employed  with  more  discrimination  since  it  has  become 
known  that  they  do  not  cure  the  disease.  Among  these  the 
best  are  phenacetin,  phenazone  (antipyrin),  and  acetanilide 
(antifebrin),  which  are  often  of  service  in  relieving  headache 
and  other  pains,  as  well  as  in  reducing  the  temperature. 
Other  drugs,  such  as  salicin,  the  salicylates,  and  quinine, 
reduce  the  temperature  in  particular  diseases  by  arresting 
the  activity  of  their  specific  causes. 

In  hyperpyrexia,  drugs  cannot  be  relied  on  ;  even  in  large 
doses  they  may  exert  no  recognisable  influence.  The 
essential  measure  is  a  cold  bath.  The  patient,  wrapped  in  a 
single  blanket,  is  immersed  to  the  neck  in  a  bath  at  98°  F., 
and  the  temperature  of  the  latter  is  quickly  reduced  by  cold 
water  or  ice  to  65°  or  60°.  The  patient's  temperature  is 
carefully  studied,  and  as  soon  as  it  is  reduced  to  100°  or 
101°  he  is  put  back  in  bed,  and  wrapped  in  dry  blankets. 
Stimulants  should  be  at  hand  in  case  of  a  tendency  to  faint. 
If  the  hyperpyrexia  returns,  the  bath  must  again  be  resorted 
to,  and  if  it  proves  obstinate,  it  is  well  to  keep  the  patient 
continuously  immersed  in  a  bath  just  cool  enough  to  prevent 
the  temperature  from  rising  above  102°.  A  warm  bath  of 
this  kind  is  not  nearly  so  hkely  to  cause  contraction  of  the 
superficial  arterioles  as  a  cold  bath,  and  it  thus  helps  to 
ward  off  two  risks,  since  contraction  of  the  arterioles  would 
(I)  greatly  diminish  the  quantity  of  blood  which  could  be 
cooled  by  the  agency  of  the  bath,  and  (2)  greatly  increase 
the  strain  upon  the  heart,  which  is  already  seriously 
weakened  by  the  febrile  condition.  The  accompanying 
chart  (Fig.  7^  p.  12)  shows  the  influence  of  cold  and  of 
continuous  warm  baths  on  the  temperature  in  a  case  of 
rheumatism,  with  double  pneumonia  and  hyperpyrexia. 


INFECTIOUS  DISEASES. 

The  expression  '  infectious  diseases  '  is  much  more  com- 
prehensive than  it  was  a  quarter  of  a  century  ago,  chiefly 
t^ecause  many  diseases  have  been  brought  into  this  group 
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which  formerly  were  classified  otherwise.    And,  indeed,  the 
meaning  of  the  term  infectious  has  undergone  some  modifica- 
tion in  connection  with  this  change.    Formerly  the  word 
was  applied  to  diseases  which  were  transmissible,  either  by 
direct  contact  of  person  with  person,  or  indirectly  by  air 
breathed,  water  or  food  swallowed,  or  otherwise.    The  word 
contagious  was  generally  used  in  exactly  the  same  sense,  but 
sometimes  in  a  more  literal  and  restricted  sense,  being 
applied  to  diseases  spread  by  contact  of  person  with  person 
{e.g.,  syphihs,  gonorrhoea),  or,  at  least,  communicated  in  a 
less  subtle  way  than  by  the  medium  of  respiration.  Infective, 
again,  was  applied  to  diseases  which,  having  gained  a 
footing  in  the  body,  tended  to  spread  from  the  seat  of 
invasion  to  other  parts  of  the  body.    It  was  thus  used  of 
tuberculosis  and  syphilis,  but  with  less  frankness  of  malig- 
nant growths.    Of  late,  however,  the  tendency  has  been  to 
avoid  the  use  of  the  word  contagious  in  scientific  writings, 
and  to  regard  infective  and  infectious  as  synonymous.  vSome- 
times  the  infections  are  divided  into  two  classes,  the  trans- 
missible and  the  non-transmissible,  according  as  they  are  or 
are  not  communicable  from  the  affected  to  an  unaffected 
individual  ;  but  as  the  modes  of  transmission  present  all 
degrees  of  directness  and  indirectness,  this  classification  is 
no  improvement  on  the  other. 

An  infection  which  is  constantly  prevalent  in  a  locality 
is  said  to  be  endemic  in  that  locaUty.  A  disease  which 
rapidly  attacks  a  large  number  of  persons  in  a  locality  is 
spoken  of  as  epidemic.  An  endemic  disease  may  from  time 
to  time  break  out  in  epidemic  form  {e.g.,  scarlet  fever  or 
measles,  in  large  cities). 

Most  infectious  diseases  are  caused  by  bacteria,  but  a  few 
{e.g.,  malarial  fever)  are  caused  by  lowly  forms  of  animal 
life.  It  is  this  fact  of  causation  by  one  of  these  lowly 
vegetable  or  animal  organisms  which  for  the  present  gives  to 
any  disease  a  title  to  be  called  infectious.  Curiously  enough, 
a  large  proportion  of  the  diseases  to  which  the  word  was 
origmally  appHed  (measles,  whooping-cough,  typhus,  scarlet 
fever,  etc.)  have  as  yet  had  no  specific  micro-organism 
allotted  to  them.    The  modern  nosologist  permits  them 
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to  remain,  meantime,  among  the  infections,  because  their 
clinical  course  and  their  communicability  (their  '  infectious- 
ness '  in  the  original  sense  of  the  word)  make  him  think 
of  such  a  cause  as  likely.  We  are  apt  to  speak  of  the 
infections  as  caused  by  specific  micro-organisms — the  idea 
being  that  each  infection  is  related  to  a  micro-organism  of 
a  particular  species.  This  is  by  no  means  always  the  case. 
Thus,  on  the  one  hand,  endocarditis  may  be  caused  by 
different  species  of  microbes  ;  and,  on  the  other  hand,  the 
pneumococcus  may  cause  not  only  pneumonia,  but  also 
meningitis,  otitis  media,  endocarditis,  pericarditis,  and 
pleurisy. 

Many  of  the  infections  run  a  more  or  less  definite  course, 
with  a  tendency  to  end  in  spontaneous  recovery,  though 
death  often  takes  place  from  exhaustion  or  from  some  com- 
plication.   In  a  number  of  diseases  of  th's  group  it  is 
possible    to    recognise    five  stages — viz.,    (i)  incubation, 
(2)  invasion,  (3)  eruption,  (4)  defervescence,  and  (5)  conva- 
lescence.   I.  In  the  first  stage,  the  virus,  having  already 
obtained  access  to  the  body,  multiplies  for  a  time  without 
causing  definite  symptoms.    2.  The  invasion  is  characterised 
by  a  rise  of  temperature  and  various  other  symptoms,  some 
of  which  are  common  to  all  febrile  attacks,  whilst  others 
are  more  characteristic  of  the  particular  disease.    3.  In  the 
third  stage  there  is  frequently  a  characteristic  cutaneous 
eruption,  but  sometimes  there  is  continuous  fever  without 
any  rash.    4.  In  the  fourth  stage,  the  disease  is  dying  out, 
and  the  temperature  falls,  in  some  cases  by  crisis  and  in 
others  by  lysis.    5.  In  the  fifth  stage  the  disease  proper  has 
passed  away,  and  the  patient  is  recovering,  or  still  suffering 
from  its  effects,  whether  this  be  mere  weakness  or  some  more 
serious  sequel  of  the  infection.    Apart  from  diseases  such  as 
malarial  fever  and  relapsing  fever,  where  intermissions  and 
relapses  are  a  characteristic  feature,  and  apart  from  the 
occurrence  of  complications,  it  sometimes  happens  that  the 
disease  starts  afresh  after  apparently  coming  to  an  end  ; 
and   sometimes   after  it  has   declined,   though  without 
obviously  reaching  its  end,  an  exacerbation  occurs.    Such  a 
fresh  start  is  called  a  relapse,  and  such  an  exacerbation  is 


INFECTIOUS  DISEASES 


15 


called  a  recrudescence.  Both  are  well  known  in  enteric 
fever. 

Whilst  in  some  infectious  diseases — e.g.,  septicaemia — the 
micro-organism  is  regularly  present  in  the  blood  from  the 
time  of  invasion,  in  others — e.g.,  erysipelas — it  begins  in  a 
limited  area  of  the  tissues,  from  which  it  may  quickly  or 
slowly  spread  to  other  parts,  though  not  entering  the 
blood  in  any  quantity  sufficient  to  cause  the  symptoms 
of  a  general  febrile  disease.  In  the  long-run,  however,  it 
may  enter  the  blood  in  quantity — e.g.,  in  tuberculosis. 
In  yet  other  instances — e.g.,  tetanus — the  micro-organism 
remains  throughout  at  the  seat  of  entrance,  and  does 
harm  to  the  patient  only  through  the  absorption  of  its 
products. 

Mixed  infections  are  frequent,  and  the  severity  of  an 
infection  is  often  greatly  augmented  by  the  simultaneous 
presence  of  one  of  a  different  kind  (as  in  tetanus  with  suppu- 
ration). Frequently,  however,  when  an  individual  suffers 
from  two  such  invasions,  the  one  is  secondary  to  the  other— 
e.g.,  whooping-cough  occurring  after  an  attack  of  measles, 
or  suppurative  processes  occurring  secondarily  to  various 
eruptive  fevers. 

Immunity. — Certain  individuals  suffer  more  readily  than 
others  from  infectious  diseases,  and  such  special  suscepti- 
bility on  the  one  hand,  or  immunity  on  the  other,  may,  as  is 
well  known,  prevail  in  families.  With  regard  to  certain 
diseases,  this  peculiarity  may  characterise  a  race.  But 
the  most  important  immunity  against  an  infectious  disease 
is  that  which  is  conferred  by  an  attack  of  the  disease  itself. 
Like  every  other  kind  of  immunity,  however,  this  is  a  merely 
relative  one  ;  for  if,  through  defect  of  food  or  clothing,  want 
of  rest,  overwork,  or  other  unsatisfactory  conditions  of  life, 
the  general  vigour  of  the  individual  be  temporarily  lessened^ 
he  may  fah  a  victim  to  a  disease  which,  under  normal  cir- 
cumstances, he  would  assuredly  have  escaped.  The  degree 
of  immunity  varies  much  with  the  disease  as  well  as  with 
the  mdividual.  Thus,  whooping-cough  and  chicken-pox 
rarely  attack  an  individual  a  second  time  ;  with  several  other 
fevers  a  second  attack  is  unusual,  though  not  rare  ;  whereas 
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one  attack  of  pneumonia  seems  actually  to  predispose  to  a 
later  attack. 

The  symptoms  of  an  infectious  disease  are  due,  in  great 
part,  to  the  action  of  the  micro-organisms  and  their  pro- 
ducts on  the  tissues,  but  also  in  part  to  the  abnormal 
activity  of  the  tissue-cells.  These  soon  succumb  if  the 
attack  of  the  parasitic  organisms  is  extremely  severe  ;  but  if 
it  is  short  of  this,  an  energy,  usually  dormant  or  sluggish, 
wakes  up  in  the  tissue-cells,  and  they  give  rise  to  substances 
(antisubstances)  which  are  antagonistic  to  the  invaders. 
Whether  the  latter  be  bacteria,  chemical  products  of  bac- 
teria, foreign  blood  corpuscles,  or  any  other  foreign  cells  or 
cell  products,  the  healthy  animal  body  produces  a  substance 
{antisubstance)  which  is  specifically  antagonistic  to  that 
particular  kind  of  intruder. 

These  antisubstances  are  not  to  be  regarded  as  entirely 
new  productions  on  the  part  of  the  body,  but  as  molecules 
which  are  naturally  present  in  the  fluids  or  tissues.  When 
a  foreign  cell,  such  as  a  'bacterium,  invades  the  body,  it 
soon  neutralises  the  already  existing  molecules  of  the  anti- 
substance  with  which  it  has  specific  affinity  ;  but  this,  under 
favourable  circumstances,  stimulates  the  tissue-cells  to 
produce  that  particular  antisubstance  in  great  abundance, 
with  the  result  that  the  antisubstance  comes  to  be  present 
in  the  body  in  excess  of  the  immediate  requirements,  and 
so  immunity  is  induced.  Immunity  acquired  in  this  way 
is  described  as  active,  because  it  results  from  the  vital 
activity  of  the  tissue-cells  of  the  person  or  animal.  Vaccina- 
tion or  preventive  inoculation  aims  at  estabhshing  this  variety 
of  immunity,  and  is  extensively  employed  to  secure  protec- 
tion against  small-pox,  hydrophobia,  enteric  fever,  plague, 

and  cholera.  . 

When  serum  from  an  animal  which  has  acquired  an  active 
immunity  against  a  certain  disease  is  introduced  into  the 
body  of  another  animal,  the  latter  will  be  rendered  immune 
to  that  particular  disease.  Immunity  acquired  m  this  way 
is  described  as  passive,  because  it  does  not  depend  upon 
the  vital  activity  of  the  cells  of  the  animal  so  rendered 
immune     It  is  a  more  transient  phenomenon  than  active 
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immunit}/.  The  production  of  passive  immunity  is  the  aim 
of  serum-therapeutics . 

An  antisubstance  neutraUses  the  invading  agent  with 
which  it  has  a  specific  affinity  by  entering  into  chemical 
combination  with  it.    In  the  case  of  tetanus  and  diphtheria 
this  seems  to  represent  the  whole  effect  which  the  anti- 
substance  has  upon  the  attacking  agent.    In  each  of  these 
diseases  the  symptoms  are  due  to  absorption  of  the  soluble 
poison  or  toxin  of  the  microbes,  and  the  tissue-cells  secrete 
into  the  fluids  around  them  an  antitoxin  which  is  specific 
to  the  particular  toxin.    Thus  the  antitoxin  of  diphtheria 
unites  chemically  with  the  toxin  of  that  disease,  and  if 
produced  in  sufficient  quantity,  prevents  the  toxin  from 
uniting  with  the  tissue  ceUs  and  poisoning  them.    In  the 
same  way  the  antitoxin  of  tetanus  will  neutralise  the  toxin 
of  that  disease.    The  serum  of  animals  artificially  immunised 
by  repeated  injections  of  the  toxin  of  one  or  other  of  these 
diseases  contains  the  respective  antitoxin,  and  is  employed 
in  the  treatment  of  patients  {antitoxic  serum).  | 
In  the  case  of  most  infections,  however,  the  specific 
microbes  do  not  secrete  powerful  soluble  toxins  which  might 
be  employed  to  evolve  corresponding  antitoxins  in  animals, 
and  thus  provide  us  with  curative  antitoxic  sera.  The 
poisons  in  those  diseases  (tuberculosis,  enteric  fever,  cholera, 
pyogenic  micrococcus  infections,  pneumococcus  infections, 
etc.)  appear  to  be  largely  'intracellular  poisons,'  in  the 
sense  of  being  contained  within  the  bacteria  themselves,  and 
only  hberated  when  the  microbes  degenerate  or  die.  '  The 
immunity  that  arises  in  such  diseases,  whether  they  are  the 
result  of  artificial  inoculations  or  are  ordinary  spontaneous 
attacks,  is  due,  not  to  a  single  substance  Hke  antitoxin,  but 
to  a  bacteriolytic  or  bactericidal  agency  which  consists  of 
two  elements.    One  of  these  is  the  specific  antisubstance 
developed  m  the  course  of  the  immunising  process,  and  known 
as  the  immune-hody.    The  other  is  normally  present  in  the 
serum  or  tissues,  and  is  known  as  the  complement  or  alexin. 
It  has  been  supposed  that  the  immune-body  operates  by 
Imkmg  Itself  on  the  one  hand  to  the  bacterium,  and  on  the 
other  hand  to  the  complement,  thus  enabling  the  latter  to 
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destroy  the  former.    Unfortunately  the  complement  is  not 
increased  by  the  immunising  process,  and  it  is  readily 
destroyed  {e.g.,  when  outside  the  body,  by  keeping).  An 
antibacterial  or  antimicrobic  serum  is  prepared  by  injecting 
into  animals  increasing  doses  of  cultures  containing  the 
specific  micro-organism.    Such  a  serum,  though  damaging 
to  the  particular  microbe  used  in  its  preparation,  does  not 
protect  against  the  essential  toxin  of  the  microbe,  and  is 
therefore  of  no  great  curative  value,  though  it  may  be  useful 
in  prophylaxis.    Some  antitoxic  sera,  on  the  other  hand, 
possess  antimicrobic  in  addition  to  their  antitoxic  properties. 
Among  the  antibacterial  sera  which  have  been  prepared  are 
the  antityphoid,  anticholera,  antiplague,  antipneumococcic, 
and  antistreptococcic. 

Some  antimicrobic  or  antibacterial  sera,  when  added  to 
living  cultures  of  the  particular  organisms  with  which  they 
have  specific  affinity,  cause  the  bacteria  to  clump  together. 
This  clumping  or  agglutination  is  due  to  an  antisubstance 
known  as  an  agglutinin,  which  is  present  in  the  serum. 
Whether  the  agglutinin  and  the  immune-body  in  such  a 
serum  are  one  and  the  same  antisubstance  is  still  a  matter 
of  speculation ;  there  is  some  reason  to  believe  that  they 
are  not  identical.  Agglutination  is  met  with  in  connection 
with  enteric,  cholera,  Malta  fever,  glanders,  plague,  and 
bacterial  dysentery.  It  is  often  taken  advantage  of  for 
diagnostic  purposes,  as  in  Widal's  test  for  enteric  fever. 

The  special  activity  of  the  tissue-cells  which  has  been 
alluded  to,  and  which  manifests  itself  by  the  production  of 
antisubstances  as  well  as  in  other  ways,  is  spoken  of  as  their 
reaction  to  the  assault  of  the  bacteria.  The  defervescence  of 
a  fever  will  naturally  set  in  as  the  tissues  become  able  to 
produce  a  sufficiency  of  the  antisubstance  to  neutraUse 
the  toxin  or  render  harmless  the  bacteria  in  the  body.  As 
long  as  the  tissue-cells  keep  up  this  activity,  so  long  may 
the  immunity  be  expected  to  continue.  The  bacteria  present 
in  the  body,  but  now  rendered  harmless  by  the  neutraUsation 
of  their  products,  or  by  inhibitory  or  destructive  effects  upon 
themselves,  are  readily  disposed  of  by  phagocytes,  which 
in-est  and  digest  them.    Wright,  indeed,  has  recently  de- 
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scribed,  under  the  name  of  opsonms}  bodies  which  are  present 
in  the  normal  serum,  and  which  have  the  property,  not  of 
destroying  bacteria  themselves,  but  of  rendering  them  a 
more  easy  prey  to  phagocytes.  When  a  particular  microbe 
is  injected  into  an  animal's  body,  the  specific  opsonin  for 
that  microbe  becomes  more  abundant  in  the  serum. 

The  facts  and  hypotheses  that  have  been  adduced  here 
on  the  subject  of  immunity  are  due  in  great  measure  to 
Ehrlich  and  his  followers,  and  it  is  easy  to  infer  from  them, 
as  is  now  generally  done,  that  phagocytosis  is  an  evidence 
that  immunity  already  exists,  rather  than  itself  the  explana- 
tion of  immunity.    According  to  Metchnikoff,  however,  such 
an  inference  entirely  fails  to  do  justice  to  the  importance 
of  phagocytosis,  which  he  holds  to  be  the  one  constant 
factor  in  immunity,  whether  natural  or  acquired.  Metchni- 
koff recognises  two  kinds  of  phagocytes,    (i)  Macrophages 
are  large  non-granular  cells  which  occur  both  in  the  circula- 
tion (large  lymphocytes)  and  in  the  fixed  tissues.  They 
devour  cells  of  animal  origin  such  as  red  blood  corpuscles ; 
lowly  animal  parasites,  such  as  trypanosomes  and  the 
parasites  of  malaria ;  and  the  microbes  of  chronic  infections, 
such  as  tuberculosis  and  leprosy.    Their  power  of  digesting 
these  foreign  cells  depends  upon  a  cytase  {macrocytase)  or 
soluble  ferment  (corresponding  to  a  complement  or  alexin) 
which  is  contained  within  the  phagocytes,  and  is  not  liberated 
mto  the  serum  unless  the  phagocytes  are  injured.  (2)  Micro- 
phages  are  the  granular  polymorphonuclear  leucocytes  of 
the  blood,  whose  granules  may  be  either  neutrophile  or 
eosmophile.    They   attack   the   microbes   of   the  acute 
mfections,  and  digest  them  by  means  of  their  intracellular 
cytase  {mtcrocytase).    These  two  kinds  of  phagocytes  then 

In  connection  with  acquired  immunity,  liowever  an 
additional  Icind  of  soluble  ferment  is  recognisable,  vik  a 
(corresponding  to  an  opsonin),  whicli,  though  pro- 
Thl  fi    I     .  phagocytes,  passes  freely  into  the  serum. 
Ihis  fixative  does  not  itself  kill  the  bacteria,  but  it  attacks 

^  Greek,  d^wi/r/?,  a  purveyor. 
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them  in  such  a  way  as  to  make  them  become  a  more  easy 
prey  to  the  cytase.  The  fixatives  are  mostly  specific  to 
the  particular  bacterium  or  other  foreign  cell  which,  by 
invadmg  the  body,  has  led  to  their  development  in  quantity  ; 
whereas  the  cytases  are  not  specific. 

It  will  be  seen  that  Metchnikoff,  the  original  expounder 
of  the  older  phagocytic  theory,  attaches  most  importance 
in  immunity  to  living  cells  which  contain  soluble  ferments 
in  their  substance  ;  whereas  his  opponents,  who  hold  the 
more  recent  humoral  theory,  attach  most  importance  to 
non-living  secretions  which  exist  free  in  the  serum. 

The  supply  of  phagocytes  depends,  of  course,  on  the 
activity  of  the  bone-marrow  and  lymphatic  tissues,  and  in 
such  a  disease  as  pneumonia,  where  a  well-marked  leucocy- 
tosis  is  the  rule,  the  non-appearance  of  this  sign  of  a  vigorous 
reaction  on  the  part  of  the  phagocyte-forming  tissues  is  a 
fact  of  evil  omen. 

I.  TYPHUS  FEVER 

(EXANTHEMATIC  TyPHUS.    MALIGNANT  FeVER.  PETECHIAL 

Fever.  Putrid  Fever.  Spotted  Fever.  Gaol, 
Camp,  Ship,  or  Hospital  Fever). 

Definition.— A  specific  mfectious  fever,  fostered  by  bad 
hygienic  conditions  ;  setting  in  suddenly  ;  associated  with  a 
cutaneous  eruption  which  is  partly  petechial,  and  with  severe 
nervous  prostration  ;  and  terminating  by  crisis  about  the 

fourteenth  day. 

Etiology— The  specific  microbe,  if  there  be  one,  has  not 
yet  been  demonstrated  with  certainty.  The  disease  spreads 
by  direct  contact  with  the  sick  and  by  fomites.i  The  one 
condition  which,  above  all  others,  acts  as  a  predisposing 
cause,  is  overcrowding  in  ill-ventilated  dweUing-places. 
Some  of  the  older  names  of  the  disease,  quoted  above, 
indicate  only  too  truly  the  diversity  of  circumstances  under 
which  it  was  liable  to  break  out.  Medical  men  still  in 
practice  had,  as  a  matter  of  course,  to  run  the  gauntlet  of 

1  Fomites  are  articles  wliich  have  been  in  contact  with  the  patient. 
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typhus  fever  when  they  were  attending  the  general  hospitals 
as  students,  and  large  numbers  of  them  took  the  disease. 
Within  more  recent  times  the  disease  has  been  epidemic  at 
intervals  in  our  large  towns,  but  for  some  years  past  it  has 
been  nearly  obsolete  in  this  country.  The  virus  seems  to 
acquire  great  intensity  in  ill-ventilated  slum-dwellings,  but 
when  the  patient  is  removed  to  the  airy  wards  of  a  modern 
fever  hospital,  it  rapidly  loses  this  character,  and  the  student 
may  then  inspect  the  case  with  practically  no  risk  to  himself. 
Poverty  and  exhaustion  may  predispose  by  lowering  the 
resisting  power.  As  with  pneumonia,  so  in  the  case  of 
typhus,  habitual  drunkenness  seems  to  render  the  indi- 
vidual more  susceptible  to  the  infection,  as  well  as  more 
hkely  to  succumb  to  the  attack.  The  fact  that  typhus  is 
most  common  in  winter  is  to  be  explained  by  the  greater 
crowding  within  doors,  and  the  smaller  amount  of  fresh  air 
admitted  by  open  windows  and  doors  at  that  season.  The 
most  susceptible  age  is  between  ten  and  twenty. 

Morbid  Anatomy.— There  is  no  characteristic  lesion.  The 
appearances  are  almost  solely  those  of  severe  pyrexia.  The 
petechife  persist  after  death.  The  blood  is  dark  and  liquid. 
The  heart  is  soft,  and  its  muscular  fibres  are  granular. 
There  is  hypostatic  engorgement  of  the  lungs.  The  spleen 
IS  large  and  soft,  and  there  is  cloudy  swelling  of  the  liver 
and  kidneys. 

Incubation.— The  incubation  period  is  usually  about 
twelve  days.  It  is  seldom  longer,  but  occasionally  much 
shorter. 

Symptoms.— The  invasion  is  usually  sudden,  and  is  charac- 
terised by  recurring  attacks  of  chilliness  or  distinct  rigors  • 
headache,  generally  frontal,  and  sometimes  intense  ;  pains 
m  the  back  and  limbs  ;  a  sense  of  prostration  ;  thirst 
anorexia,  sickness,  and  sometimes  vomiting  ;  constipation 
and  a  furred  tongue  ;  a  flushed  face,  bloodshot  eyes,  and 
contracted  pupils. 

The  temperature  rises  quickly,  and  may  reach  or  exceed 
103  on  the  first  evening.    It  continues  to  show  an  upward 
endency  for  a  few  days  longer.    The  characteristic  rash 
appears  about  the  fifth  day  (fourth  to  seventh),  and  this 
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'  mulberry  rash  '  consists  of  two  elements — namely,  spots 
and  mottling.  The  spots  are  small,  pink,  ill-defined,  and 
slightly  elevated.  When  fresh,  they  disappear  on  pressure. 
They  are  generally  first  seen  on  the  anterior  folds  of  the 
axillae,  but  they  soon  spread  over  the  trunk  and  limbs. 
They  are  usually  abundant  on  the  back  of  the  trunk  and 
backs  of  the  hands,  but  are  seldom  well  marked  on  the  face. 
After  a  time  the  spots  become  the  seat  of  minute  haemor- 
rhages (petechiae),  and  accordingly  cease  to  be  removable 
by  pressure.  They  persist  till  the  crisis.  The  second  element 
in  the  rash  is  a  dusky  marbling  ('subcuticular  mottling'). 

In  the  latter  part  of  the  first  week,  the  pulse  is  still 
becoming  more  rapid  and  feeble,  the  bodily  strength  is 
diminishing,  the  tongue  is  dry  and  brown,  and  the  tempera- 
ture continues  high  (103°  to  105°),  with  but  a  small  diurnal 
variation.  There  may  be  some  delirium  at  night.  There  is 
sometimes  a  peculiar  odour  about  the  patient's  body. 

In  the  second  week,  the  symptoms  attain  their  fullest  and 
most  characteristic  development.  Headache  is  replaced  by 
delirium,  which  is  occasionally  violent,  but  more  frequently 
of  a  quieter,  talkative  kind.  The  patient  Hes  on  his  back, 
deaf,  and  insensible  to  everything  around.  The  eyes  may 
be  closed,  but  sometimes  they  are  open,  and  this  condition, 
if  associated  with  muttering,  suggests  that  the  patient  is 
awake,  while  he  is  really  almost  comatose  ('  coma  vigil  '1). 
There  is  usually  retention  of  urine,  but  the  evacuations  are 
often  passed  into  the  bed  unconsciously.  The  pulse  is  rapid, 
soft,  and  sometimes  irregular.  The  first  sound  of  the  heart 
may  be  almost  inaudible  at  the  apex.  The  breathing  is 
rapid.  The  tongue  is  dry  and  brown,  and  the  lips  and  teeth 
are  foul  with  sordes.  Other  symptoms  of  the  intense  pros- 
tration are  carphology ,  floccitation,  and  subsultus  tendinum.2 

1  Coma  (Kw/xa),  deep  sleep  ;  vigil,  awake. 

2  Carphology  (Ka/o<^os,  chaff  ;  Aeyav,  to  collect)  means  grasping  at 
imaginary  objects,  but  is  sometimes  used  in  the  same  sense  as  floccita- 
tion. Floccitation,  or  fiocciUation  {floccus,  a  flock  of  wool),  means 
picking  at  the  bedclothes.  Suhsultus  tendinum  means  jumping  or 
jerking  of  the  tendons,  resulting,  of  course,  from  muscular  contrac- 
tions. These  and  other  symptoms  of  typhus  in  the  second  week 
are  phenomena  of  the  so-called  '  typhoid  state.' 
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The  stupor  may  deepen  to  fatal  coma,  or  the  heart  may 
fail,  but  in  most  cases  a  change  for  the  better  sets  in  about 
the  fourteenth  day.  The  temperature  falls  by  crisis,  the 
pulse  becomes  stronger  and  less  frequent,  the  skin  becomes 
moist,  and  the  patient  sleeps  more  naturally.  He  soon 
becomes  free  from  head  symptoms,  and  has  a  keen  appetite, 
but  is  for  a  time  intensely  feeble. 

Varieties. — Sometimes  the  disease  runs  a  very  mild  course, 
and  ends  by  an  early  crisis  {typhus  fehricula).  In  epidemics 
occurring  in  time  of  war,  the  disease  has  sometimes  proved 
fatal  in  a  day  or  two  {typhus  siderans).  Another  severe  form 
is  associated  with  haemorrhages  from  various  organs. 

Complications  and  Sequels. — Among  the  most  important 
are  bronchitis,  pneumonia,  hypostatic  congestion  of  the 
lungs,  pleurisy,  urfemia,  thrombosis  of  arteries  and  veins 
in  the  limbs,  bedsores,  glandular  swellings,  abscesses,  par- 
alysis and  dementia.  A  certain  amount  of  bronchial  catarrh 
is  almost  normal  to  the  disease.  The  severe  congestion  and 
oedema  of  the  bases  of  the  lungs,  known  as  hypostatic  en- 
gorgement, are  attributable  to  the  enfeeblement  of  the  heart. 
Arterial  obstruction  may  give  rise  to  gangrene  of  the  ex- 
tremities, external  genitals,  etc.  Thrombosis  of  the  femoral 
vein  may  cause  '  white  leg  '  or  '  swelled  leg  '  (phlegmasia 
dolens),  a  condition  characterised  by  pain  and  great  swelling 
of  the  affected  limb.  This  usually  subsides  in  the  course 
of  some  weeks,  though  for  long  afterwards  oedema  may 
continue  to  appear  about  the  foot  when  the  patient  walks. 

Diagnosis— From  Enteric  Fever.— In  typhus  the  sudden 
onset,  the  rapid  rise  of  temperature,  the  slight  morning 
remission,  the  defervescence  by  crisis,  the  duration  for  two 
weeks,  the  earher  appearance  of  the  eruption,  the  ultimate 
fixation  of  the  spots,  their  development  in  one  crop  and 
their  abundance  on  the  backs  of  the  hands  and  feet,  the 
mottling  of  the  skin,  the  brown,  crusted  tongue,  the  absence 
of  diarrhoea  and  other  abdominal  symptoms,  the  small  pupils, 
and  a  history  of  contagion,  are  important  evidence. 

From  Measles.— In  measles  there  are  sneezing,  watering 
of  the  eyes,  and  a  peculiar  cough  in  the  catarrhal  stage. 
The  rash  appears  on  the  fourth  day,  comes  out  strongly  on 


24 


MANUAL  OF  MEDICINE 


the  face,  and  when  fully  developed  is  quite  different  from 
that  of  typhus.  Moreover,  the  temperature  begins  to  fall 
within  two  days  after  the  rash  first  appears.  There  may  be 
a  history  of  contagion. 

From  Purpura. — Typhus  is  distinguished  by  the  course  of 
the  temperature,  and  by  its  epidemic  incidence. 

Froin  Urcemia. — Typhus  is  distinguished  by  the  tempera- 
ture. Apart  from  convulsions  and  other  recognisable  com- 
plications, the  temperature  in  uraemia  is  generally  below 
rather  than  above  the  normal.  The  history  of  the  case  in 
chronic  urccmia,  and  the  condition  of  the  urine  in  acute 
kidney  disease,  give  important  information. 

From  Bronchopneumonia. — The  latter  is  very  commonly 
secondary  to  some  other  disease,  such  as  measles,  whooping- 
cough,  or  bronchitis.  Its  onset  is  often  less  sudden  than 
that  of  typhus  ;  its  course  is  variable  and  often  protracted. 
There  is  no  rash.  The  physical  signs  in  the  chest  may  be 
of  diagnostic  value. 

From  Meningitis.— In  meningitis  the  temperature  and 
pulse  are  quite  different  from  those  of  typhus.  Vomiting  is 
more  constant.  Delirium,  if  present,  is  added  to,  instead  of 
replacing  the  headache.  The  cranial  nerves  are  likely  to  be 
involved.  There  is  no  rash  as  a  rule.  A  primary  lesion  is 
often  present  elsewhere— ^.g.,  pulmonary  tuberculosis  or 
pneumonia. 

Prognosis.— In  the  period  between  five  years  of  age  and 
middle  life  the  prospect  of  recovery  is  almost  inversely  as 
the  age  of  the  patient.  Under  twenty,  the  mortahty  scarcely 
amounts  to  4  per  cent.  In  the  first  three  years  of  life,  however, 
the  mortahty  is  specially  high.  After  middle  life,  it  exceeds 
50  per  cent.  The  outlook  is  unfavourably  influenced  by 
preceding  fatigue,  by  alcoholism,  and  by  the  early  occur- 
rence of  intense  prostration.  Irregularity  or  slowness  of  the 
pulse,  marked  hypostatic  congestion,  and  marked  '  typhoid 
phenomena,  are  also  ominous. 

A  second  attack  is  rare. 

Treatment.— The  patient  should  be  kept  in  a  large  airy 
room,  and  should  be  attended  night  and  day  by  experienced 
nurses.    Different  beds  for  day  and  night  are  desirable. 
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Liquid  food  should  be  given  ;  for  an  adult,  say  4  ounces 
every  two  hours.  Milk  is  most  to  be  relied  upon,  but  beef- 
tea,  egg-flip,  and  meat-jelly  may  also  be  administered.  Cold 
water  should  be  given  freely  as  a  drink.  The  bladder  must 
be  carefully  attended  to.  The  mouth  must  be  frequently 
cleansed,  and  the  skin  should  be  regularly  sponged  with 
antiseptic  preparations.  The  position  of  the  patient  should 
be  changed  from  time  to  time,  so  as  to  diminish  the  risk  of 
severe  hypostatic  engorgement.  In  young  subjects  and  in 
mild  attacks  alcohol  need  not  be  given  as  a  matter  of  routine, 
but  in  a  large  proportion  of  cases  stimulants  of  some  kind 
are  required  sooner  or  later.  Among  those  that  may  be  re- 
commended are  camphor  (2-grain  doses  in  milk),  spirit  of  ether 
(l-drachm  doses),  and  ammonium  carbonate  (5-grain  doses). 

Severe  headache  and  insomnia  may  be  treated  by  the 
local  application  of  ice,  or  by  the  internal  administration  of 
citrate  of  caffeine  or  of  morphine.  For  violent  delirium,  ice 
may  be  applied  to  the  head,  or  the  patient  may  be  put  in  a 
cold  pack.  For  constipation,  castor  oil  ;  and  for  diarrhoea, 
lead  and  opium  pill  may  be  given.  Cardiac  failure  should 
be  treated  by  strychnine  and  ammonia,  and  the  same 
remedies  are  indicated  in  hypostatic  congestion.  In  the 
latter  case,  large  poultices  should  be  appUed  to  the  chest. 
Before  the  patient  is  allowed  to  mix  with  others,  he  should 
have  several  baths  and  should  have  his  clothes  thoroughly 
disinfected. 

The  period  of  isolation  should  extend  to  five  weeks  from 
the  commencement  of  the  illness. 


2.  ENTERIC  FEVERi 

(Typhoid  Fever.  Gastric  Fever.  Nervous  Fever, 
Abdominal  Typhus.  Pythogenic  Fever.  Febricula. 
Simple  Continued  Fever.  Infantile  Remittent 
Fever). 

Definition.— An  infectious  fever  due  to  a  specific  microbe 
and  characterised  by  a  special  lesion  of  the  intestine,  by 

Unitl^  St1,tf '  '"^        "mountainous  regions  of  the  Western 

unitea  btates  as  momitam  fever  has  been  sho\vn  to  be  enteric  fever. 
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swelling  of  the  mesenteric  glands  and  spleen,  and  by  a  rose- 
coloured  rash. 

Etiology.  —  The  specific  microbe  is  Eberth's  bacillus 
{Bacillus  typhosus),  a  rod  with  rounded  ends,  about  3  fi  long 
and  0-5    thick,  possessed  of  numerous  flagella,  and  in  liquid 
media  actively  motile.    It  is  stained  by  the  ordinary  aniline 
dyes,  but  is  decolourised  by  Gram's  method.  It  can  hve  in 
fresh  and  salt  water,  in  shell-fish  such  as  oysters,  and  in  dry 
earth  and  sand.    It  can-  multiply  in  milk  and  butter.  The 
evidence  available  goes  to  show  that  the  bacillus  invades  the 
body  from  the  lumen  of  the  intestine  after  being  swallowed, 
and  not  by  way  of  the  blood.    In  cases  of  enteric,  the 
bacillus  is  present  in  the  inflamed  follicles  of  the  intestine, 
and  in  the  mesenteric  glands  and  spleen  ;  but  to  a  smaller 
extent  it  obtains  access  to  the  blood  and  distant  organs. 
It  is  usually  present  in  the  faeces  at  some  stage,  frequently 
in  the  urine,  and  sometimes  in  the  sputum. 

It  would  appear  that  the  bacillus  is  often  not  fully  virulent 
until  some  period  of  time  after  its  evacuation  in  the  stools 
or  urine  of  the  patient.  The  development  of  its  virulent 
characters  is  favoured  by  stagnation  of  the  water  m  which 
it  is  present,  by  warmth,  and  by  scantiness  of  sunhght  and 
fresh  air,  whereas  it  is  retarded  or  prevented  by  the  opposite 
conditions.  Thus,  a  hot,  dry  summer,  which  favours  stagna- 
tion in  the  sewers,  is  apt  to  be  followed  by  an  autumnal  out- 
break of  enteric  in  the  large  towns,  where  a  certam  amount 
of  enteric  excreta  is  always  present  in  the  drams. 

Infection  takes  place  through  swallowing  of  the  bacillus 
which  leaves  the  patient  by  the  fcsces  and  urine.    The  most 
common  vehicle  in  European  countries  is  water  contami- 
nated by  sewage  from  a  case  of  the  disease,  but  m  hot 
countries  dust  seems  to  take  the  place  of  water  for  this 
purpose.    The  water  may  be  used  for  drinking,  orjor  adding 
to  milk,  or  for  washing  utensils  in  which  milk  is  kept.  Milk 
and  its  derivatives  (butter,  ices,  etc.)  may  be  contammated 
fn  the  ways  indicated,  or  by  being  taken  from  the  cow,  o 
otherwise  "iiandled,  by  a  person  who  -  nur-ng  ^  case  o 
enteric  or  who  is  actually  suffering  from  the  disease.  Shell 
fishind  vegetables  which  are  eaten  raw  maybe  contaminated, 
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and  so  spread  the  disease.  Flies  may  convey  the  infection  ' 
from  typhoid  stools  to  food.  The  disease  is  not  contagious 
in  the  literal  sense  of  the  word,  and  it  does  not  readily  spread 
from  the  patient  to  those  in  attendance.  Nevertheless, 
young  nurses  in  charge  of  enteric  cases  frequently  acquire 
the  disease.  This  is  doubtless  owing  in  most  cases  to  lack 
of  care  in  cleansing  the  hands,  but  it  is  probable  that  the 
infection  is  sometimes  aerial ;  portions  of  the  excreta  have 
dried  on  the  bedclothes,  and  then  been  blown  about,  so  that 
some  bacilli  may  have  reached  the  pharynx  of  the  nurse. 
Occasionally  gas  arising  from  a  drain  or  water-closet  appears 
to  be  the  vehicle  of  infection.  This  may  carry  the  bacilli 
from  the  urine,  faeces,  or  soiled  bedclothes  of  the  patient  to 
the  food  or  drink  of  the  healthy. 

Enteric  fever  is  a  disease  chiefly  of  childhood  and  early 
adult  hfe.  It  prevails  more  or  less  in  all  parts  of  the  world, 
but  is  liable  to  assume  a  local  epidemic  form  in  the  presence 
of  imperfect  sanitary  conditions.  Autumn  is  the  season 
when  most  cases  are  met  with.  Individuals  and  famihes 
differ  greatly  in  their  liabihty  to  this  disease.  Mental  de- 
pression, physical  debility,  chill,  and  influenza  are  among 
the  predisposing  causes. 

Morbid  Anatomy.— Hyperemia  and  proliferation  of  the 
lymphocytes  occur  in  the  Peyer's  patches  and  solitary  follicles 
of  the  ileum,  which  thus  become  pink  and  swollen.  About 
the  tenth  day  of  the  disease  this  process  begins  to  give  place 
to  necrosis,  so  that  the  patches  and  follicles  are  converted  into 
sloughs,  which  are  often  stained  yellowish-brown  by  the  bile- 
pigments.  In  the  third  week  of  the  disease,  the  sloughs  are 
separatmg,  leaving  the  typhoid  ulcers  with  their  edges  under- 
mmed.  A  patch  may  separate  in  one  piece  or  in  several 
iragments.  Sometimes  it  presents  for  a  time  a  worm-eaten 
appearance,  owing  to  the  development  of  numerous  foci  of 
u  ceration,  which  afterwards  spread  and  coalesce.  The  floor 
of  the  u  cer  may  be  the  muscular  coat  or  the  peritoneum  ;  or 
he  whole  thickness  of  the  intestinal  wall  may  be  involved  in 
the  necrosis.    The  ulcer  usually  heals  in  the  course  of  a  week 

Lks     vi'  postponed  for  several 

weeks  ,  while  a  third  possibility  is  that  perforation  may  take 
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place.  As  already  indicated,  the  original  slough  may  include 
the  whole  thickness  of  the  wall,  but  sometimes,  when  the 
original  depth  is  less,  ulceration  gradually  extends  through 
the  peritoneal  wall  ;  and,  thirdly,  it  is  probable  that  the 
peritoneal  coat  is  sometimes  torn  by  movements  of  the 
bowel  or  otherwise.  In  mild  cases,  the  inflammation  may 
subside  without  necrosis  or  ulceration. 

The  soUtary  follicles  of  the  large  intestine  may  share  in 
the  morbid  process. 

The  mesenteric  glands  are  swollen  and  firm  through  infiltra- 
tion. The  spleen  is  enlarged,  and  usually,  but  not  always, 
soft.  Both  contain  the  specific  microbe.  The  bone-marrow 
shows  changes  similar  to  those  in  the  lymphoid  tissue. 

The  lungs  may  be  congested  or  actually  inflamed,  the 
larynx  ulcerated,  the  heart  muscle  degenerated,  and  the 
voluntary  muscles  (especially  of  the  abdomen  and  thighs)  in 
a  state  of  coagulation  necrosis  (Zenker's  '  vitreous  degenera- 
tion ').  The  cells  of  the  liver  and  kidneys  are  also  changed 
in  consequence  of  the  toxic  and  febrile  state. 

Incubation.— The  incubation  period  is  about  twelve  days 
(two  to  twenty-three  days).i  In  some  cases  the  patient 
feels  out  of  sorts  at  this  stage. 

Symptoms.— The  features  of  an  attack  of  typhoid  fever 
vary  to  an  extraordinary  extent  in  different  cases.  The 
onset  is  usually  gradual,  the  patient  suffermg  at  first  from 
chilliness,  lassitude,  anorexia,  and  headache.  There  may 
be  epistaxis,  and  the  gradual  rise  of  temperature  is  often 
associated  with  some  abdominal  discomfort  and  diarrhc^a. 
In  most  cases  the  patient  is  not  forced  to  take  to  bed  for 
some  days  after  the  onset,  and  he  sometimes  keeps  on  duty 
for  the  first  week  or  two,  or  even  ('  ambulant  or  ambu- 
latory '  type)  throughout  the  entire  illness. 

The  temperature  continues  to  rise  during  the  first  week. 
In  a  typical  case  it  shows  a  rise  of  from  i°  to  2  each 
evening  and  a  fall  of  less  than  this  on  the  following 
1  A  nurse  in  Paris  swallowed  an  ounce  of  a  broth  culture  of 
EberVs  bacmus  with  su.cMal  .ntent.  Headache  ^eg-  o^^^^^ 
day,  and  she  passed  through  a  severe  attack  of  the  disease  {Med. 
Press,  September  21,  i904»  PP-  3 16,  31 7)- 
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morning  ;  and  so  on,  until  the  pyrexia  attains  an  elevation 
of  perhaps  103°. 

By  the  end  of  the  week  the  symptoms  are  usually  charac- 
teristic.   The  temperature  shows  a  well-marked  morning 
remission.    The  pulse,  at  first  bounding,  is  now  soft  and 
full,  and  has  a  rate  of  about  100  per  minute.    The  tongue  is 
moist,  red  at  the  margins,  and  covered  over  the  dorsum  with 
a  yellowish  fur.    There  is  usually  diarrhoea,  the  bowels  being 
moved  several  times  daily,  and  the  motions  resembling 
pea-soup  in  appearance.    Often,  however,  there  is  constipa- 
tion, either  all  through,  or  with  the  exception  of  a  day  or 
two.    The  abdomen  is  somewhat  distended,  and  there  may 
be  some  gurgling  and  tenderness  in  the  right  iliac  fossa. 
The  splenic  dulness  is  increased,  and  the  enlarged  spleen 
can  often  be  felt.    The  cheeks  are  flushed  and  the  pupils 
are  of  large  size.    Sweating  is  not  uncommon.  Sometimes 
a  scarlatiniform  rash  appears  at  this  time  and  introduces 
an  element  of  doubt  as  to  the  diagnosis. 

The  characteristic  eruption  appears  about  the  seventh 
day ;  sometimes  earher,  sometimes  later,  sometimes  not  at 
aU.  The  httle  oval  rose-coloured  spots  ('rose  papules' 
'  lenticular  spots  '),  being  slightly  elevated,  can  be  felt  by 
the  finger,  and  are  influenced  by  pressure  all  through  their 
existence.  The  rose-spot  has  sometimes  a  minute  vesicle 
on  Its  top.  The  spots  come  out  in  successive  crops,  and  are 
found  chiefly  on  the  trunk  and  shoulders.  A  dozen  may  be 
found  at  one  time  in  an  ordinary  case,  but  their  number 
may  be  much  smaller,  and  occasionally  they  are  present 
m  extraordinary  profusion.  Some  significance  was  formerly 
attached  to  the  taches  bleudtres  which  are  sometimes  recomis- 
able  on  the  skin.  These  are  faint  bluish  marks  in  the  same 
pl^ne  as  the  skm  itself.  They  are  not,  however,  confined 
to  this  disease,  and  are  probably  due  to  pediculi 

In  the  second  week,  and  still  more  in  the  third,  the  general 
symptoms  are  mtensified.    The  patient  is  emaciated  and 
eeble.    He  may  be  deaf.    The  cheeks  are  flushed.  The 
tongue  IS  dry  and  either  brown,  or  clean,  red,  and  fissured 

UDw!        tI     "^f"^      "^"'^  '^^g^^  ^'^^ 

upwards.    The  red  corpuscles  and  hc^moglobin  of  the  blood 
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are  diminished.  The  white  corpuscles  are  also  as  a  rule 
reduced  in  uncomplicated  cases  ('  leucopenia  ').  The  abdo- 
men is  prominent.  Diarrhoea  is  severe.  The  stools  are 
offensive,  and  in  the  later  stages  may  contain  sloughs  or 
blood.  Delirium  is  common,  especially  at  night,  and  in 
severe  cases  the  'typhoid  state'  may  supervene,  with  hypo- 
static congestion  or  inflammation  of  the  lungs.  The  tem- 
perature commonly  shows  a  distinct  morning  remission. 

About  the  end  of  the  third  week,  defervescence  generaUy 
sets  in,  and  the  symptoms  become  less  urgent.  The  tem- 
perature falls  by  lysis  in  such  a  way  that  the  pyrexia  is  for  a 
time  remittent,  and  thereafter  for  a  time  intermittent ;  each 
morning  fall  exceeds  the  previous  evening  rise  until  the 
normal  is  attained,  usually  in  the  fourth  week. 

Varieties.— The  onset  may  be  sudden,  and  in  some  of  these 
cases  head  symptoms  appear  early.    Or  the  disease  may 
terminate  by  crisis  in  the  second  week  {abortive  type). 
Very  mild  cases  with  trivial  symptoms  may  have  the 
morning  temperature  nearly  normal  {enteric  fchricula).  Such 
cases  may  be  '  ambulant '  until  possibly  a  fatal  perforation 
occurs .    Occasionally  the  temperature  is  normal  throughout . 
In  some  instances,  the  fever  is  much  more  protracted  than 
has  been  indicated,  and  four  or  five  weeks  may  elapse  before 
defervescence  commences  (see  Fig.  8).    The  normal  or  sub- 
normal temperature  which  follows  the  lysis  is  readily  dis- 
turbed by  shght  causes,  of  which  indiscretion  m  diet  is  one 
of  the  most  important. 

Relapses.— These  are  not  uncommon,  and  are  character- 
ised by  the  various  phenomena  of  the  original  attack, 
including  the  eruption.  They  often  set  in  about  the  tenth 
day  after  the  primary  attack  ceases,  and  are  attributable  to 
a  fresh  infection  of  the  intestine.  They  are  usually  milder 
and  briefer  than  the  first  attack,  but  in  exceptional  instances 
they  terminate  fatally.  OccasionaUy  two  or  three  relapses 
occur.  Recrudescences  ('intercurrent  relapses  )  are  to  be 
distinguished  from  relapses  ;  they  are  exacerbations  m  the 
course  of  the  original  disease,  and  are  attributable  to  exten- 
sions of  the  lesion  (Fig.  8). 

Complications  and  S^c^yxeXs, ^Intestinal  hemorrhage  is  one 
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of  the  most  formidable  comphcations,  and  occurs  chiefly  in 
the  third  and  fourth  weeks,  when  the  sloughs  are  separating, 
but  sometimes  later.  The  loss  of  blood  may  be  trifling,  or 
it  may  be  so  great  as  to  cause  immediate  death.  The  blood 
may  be  bright  red,  or  clotted,  or  mixed  with  faeces  (the 
stools  then  resembling  strawberry  jam),  or  tarry.  If  the 
bleeding  is  severe,  it  causes  a  sudden  fall  of  temperature 
and  symptoms  of  collapse. 

Perforation  is  another  dreaded  complication.    It  may 
supervene  as  the  sloughs  are  separating  in  the  third  and 
fourth  weeks,  or  later  if  the  ulcers  become  chronic.    It  is 
indicated  by  sudden  abdominal  pain  and  other  symptoms 
and  signs  of  general  peritonitis,  including  a  sudden  develop- 
ment of  the  Hippocratic  facies,  an  increase  in  the  pulse-rate, 
an  increased  frequency  and  thoracic  type  of  respiration,  a 
fall  succeeded  by  a  rise  of  temperature,  rigidity  of  the  abdo- 
minal wall,  and  in  the  course  of  a  few  hours  signs  pomtmg 
to  the  presence  of  fluid  in  the  abdominal  cavity  .1  There 
is  frequently,  but  not  always,  a  leucocytosis.    Death  takes- 
place  within  two  days.    Occasionally,  however,  a  patient'^ 
recovers  after  manifesting  symptoms  of  perforation;  this, 
is  to  be  explained  by  the  ulceration  not  extendmg  com- 
pletely through  the  serous  coat,  or  by  its  effects  bemg  limited 

by  adhesions.  r  o 

Tympanites,  or  meteorism,  is  an  exaggeration  of  the  ab- 
dominal distension  which  is  normal  to  the  disease.  When 
it  is  severe,  it  is  not  only  annoying  to  the  patient,  but  it 
tends  to  restrain  the  activity  of  the  diaphragm  and  thus 
interfere  with  respiration,  and  also  to  embarrass  the  cardiac 
action.  Moreover,  the  tension  exerted  upon  the  wall  of  the 
intestine  favours  the  occurrence  of  perforation. 

Bronchitis  is  very  common  in  enteric.  In  severe  cases 
hypostatic  congestion  of  the  lungs  is  frequently  met  with ; 
it  is  pointed  to  by  great  rapidity  of  breathing,  with  impaired 

1  General  peritonitis  is  occasionally  met  with  in  enteric  fever  where 
no  perforation  can  be  detected.     TMs  may  be  due  to  pyogen 
organisms  working  their  way  through  the  base  of  an  ulcer  ;  to  infec 
^il  b~blood';  or  to  suppuration  and  rupture  of  a  mesenteric 
gland,  of  the  spleen,  or  of  the  gall-bladder. 
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percussion,  and  fine,  moist  rales  at  the  posterior  bases. 
Lobar  and  lobular  pneumonia,  pleurisy,  and  ulceration  of 
the  larynx,  are  other  complications  connected  with  the  respi- 
ratory system,  whilst  empyema  and  phthisis  pulmonalis  are 
occasional  sequels. 

Thrombosis  of  a  vein,  usually  the  left  femoral,  is  common 
late  in  the  fever  or  in  convalescence  (marasmic  or  marantic 
thrombosis,  phlegmasia  dolens,  phlegmasia  alba  dolens, 
white  leg).  The  limb  swells  greatly,  the  skin  becomes  tense 
and  shiny,  and  pits  sHghtly  on  firm  pressure,  and  the  ob- 
structed vessel  may  be  felt  as  a  firm,  tender  cord.  In  the 
course  of  some  weeks  the  circulation  is  restored,  but  for  a 
long  time  afterwards  the  foot  is  apt  to  swell  when  the  person 
walks  much.  Bradycardia  and  tachycardia  are  occasional 
sequels  of  enteric. 

Retention  of  urine  is  well  known  in  severe  cases,  but  it 
may  be  present  quite  early  in  a  mild  attack.  The  urine  is 
often  albuminous  in  consequence  of  the  febrile  state,  but 
sometimes  acute  nephritis  occurs.  In  some  instances  the 
bacilli  are  present  in  the  urine  in  such  numbers  as  to  render 
it  turbid,  and  yet  without  necessarily  causing  renal  or 
vesical  symptoms. 

In  most  cases  Ehrlich's  diazohenzol  reaction  is  obtainable. 
The  test  is  performed  in  the  following  way  :  A  solution  is 
made  consisting  of  2  grammes  of  sulphanilic  acid,  50  c.c. 
hydrochloric  acid,  and  1,000  c.c.  distilled  water.    A  second 
solution  consists  of  0-5  per  cent,  sodium  nitrite  in  water. 
Immediately  before  use,  50  parts  of  the  first  are  mixed  with 
I  part  of  the  second  solution  (fresh  diazosulphobenzol  being 
thus  obtained).    Equal  parts  of  this  mixture  and  of  the 
urme  to  be  examined  are  mixed  in  a  test-tube,  after  which 
strong  solution  of  ammonia  is  added.    The  appearance  of 
a  crimson  or  rose  colour  means  a  positive  result.    The  am- 
monia may  be  mixed  with  the  contents  of  the  tube  at  once 
or  may  in  the  first  place  be  floated  upon  them.    In  the  former 
instance,  the  entire  contents  show  the  colour ;  in  the  latter 
It  is  seen  at  the  plane  of  contact.    The  test-tube  should 
thereafter  be  thoroughly  shaken,  and  the  reaction  is  only 
to  be  regarded  as  strongly  positive  if  the  characteristic 
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colour  appears  in  the  froth.  This  reaction,  however,  is  not 
pathognomonic,  as  it  is  sometimes  found  in  tuberculosis  and 
other  febrile  diseases. 

Peripheral  neuritis,  the  '  typhoid  spine '  (a  painful  condition 
of  the  back,  probably  neuralgic),  hemiplegia  (from  arterial 
obstruction),  insanity,  neurasthenia,  otorrhoea  (especially  in 
children),  cholecystitis,  gallstones,  pyelitis,  cystitis,  orchitis, 
parotitis,  arthritis,  and  periostitis  (with  or  without  necrosis), 
are  occasional  sequels  that  may  be  mentioned.  When 
abscesses  occur  in  the  periosteum  or  elsewhere,  they  may 
be  due  to  the  typhoid  bacillus  alone,  but  some  more  common 
pyogenic  microbe  may  be  present.  Septicaemia  may  result 
from  a  general  secondary  infection— for  instance,  by  the 
Staphylococcus  pyogenes  aureus.  Pregnant  women  often 
miscarry. 

Diagnosis.— In  many  instances  this  cannot  be  made  with 
certainty  during  the  first  week,  though  the  gradual  onset  of 
ill-health  with  abdominal  disturbance  and  pyrexia  should 
suggest  it  from  the  first.  In  this  country,  when  fever 
continues  for  a  week  without  a  characteristic  rash,  and 
without  local  inflammation  to  account  for  it,  either  enteric 
or  tuberculosis  should  be  suspected. 

In  tuberculosis  there  is  frequently  evidence  that  there  is 
special  involvement  of  particular  organs,  such  as  the  lungs 
(cyanosis,  very  rapid  breathing,  moist  rales  all  over  the 
lungs,  and  possibly  an  '  inverse  temperature  '—the  morning 
record  being  higher  than  that  of  the  evening),  or  the 
meninges  (vomiting,  retraction  of  the  abdomen,  constipa- 
tion, infrequency  of  the  pulse,  irritation  or  palsy  of  cranial 
nerves).    If  the  locahsing  symptoms  are  abdominal,  there  is 
likely  to  be  a  longer  duration  of  the  illness,  and  a  more 
irregular  temperature-curve  than  in  enteric.    If  for  a  time 
there  is  a  very  irregular  or  an  inverse  temperature,  with  no 
localising  phenomena,  the  discovery  of  tubercles  m  the 
choroid,  or  a  history  of  some  preceding  tubercular  lesion, 
may  point  to  tuberculosis. 

Typhus  is  distinguished  by  the  bloated  look,  the  congested 
conjunctivae,  the  sudden  onset,  the  absence  of  abdommal 
symptoms,  the  petechial  rash,  which  is  often  seen  on  the 
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crisis. 


Lobar  pneumonia,  when  not  associated  with  enteric,  is 
distinguished  after  a  few  days  by  the  physical  signs  in  the 
chest.  Moreover,  the  onset  is  sudden,  and  the  respiration 
and  pulse  are  greatly  accelerated.  Herpes  labiahs,  common 
in  pneumonia,  is  rare  in  enteric.  In  enteric  there  is  no 
leucocytosis,  whereas  in  pneumonia,  unless  the  attack  is 
either  very  trifling  or  of  intense  severity,  leucocytosis  is  well 
marked. 

Influenza  sometimes  suggests  enteric,  but  its  onset  is  more 
sudden  and  its  course  much  shorter.  Moreover,  the  pains  in 
the  head,  back,  and  legs  are  often  almost  characteristic. 

Other  diseases  which  ought  to  be  borne  in  mind  in  doubt- 
ful cases  are  ulcerative  endocarditis,  pyc^mia,  malarial  fever, 
simple  gastro-intestinal  catarrh,  and  appendicitis.  The 
early  erythematous  blush  in  some  cases  of  enteric  should 
not  lead  to  a  mistaken  diagnosis  of  scarlet  fever. 

There  remains  to  be  mentioned  one  of  the  most  important 
clinical  tests  of  enteric  fever,  viz.,  WidaVs  reaction.  A 
strongly  positive  Widal's  reaction  may  be  taken  as  important, 
though  not  conclusive,  evidence  that  the  individual  is  suffer- 
mg  now,  or  has  suffered  in  the  past,  from  infection  by  the 
Bacillus  typhosus.  A  negative  result  is  not  of  very  great 
value.  Cases  which  give  no  reaction  may  yet  manifest 
characteristic  symptoms,  prove  fatal,  and  allow  of  the 
diagnosis  based  on  the  presence  of  the  usual  symptoms 
being  confirmed  by  the  autopsy.  Moreover,  the  reaction 
does  not  usually  appear  till  about  the  end  of  the  first  week 
of  the  disease  ;  it  may  be  delayed  much  longer,  and,  after 
appearing  temporarily,  it  may  vanish.  After  the  attack  is 
past  It  may  remain  for  only  a  few  days,  or  may  persist 
indefinitely.  It  has  been  found  very  marked  more  than 
twenty  years  after  the  illness. 

where  the  enteric  bacillus  has  attacked,  not  the  intestine, 
but  some  other  organ,  such  as  the  spleen.i    It  is  also 

uJ'T  "^f^^^^"^Pb^ll'  Gl-ss.  Path,  and  CHn.  Soc.  May 
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frequently  observed  apart  from  the  enteric  infection  alto- 
gether, as  in  general  tuberculosis. 

To  carry  out  the  test,  a  drop  of  blood  is  obtained  from 
the  patient  and  diluted  with  50  or  100  times  its  bulk  of 
sterile  bouillon.    The  blood  may  be  transferred  on  a  cover- 
slip  or  slide,  but  if  it  has  to  be  sent  to  a  distance,  or  if  the 
test  cannot  be  carried  out  promptly,  it  should  be  collected 
with  aseptic  precautions  in  a  capillary- tube,  which  may 
then  be  sealed  at  the  ends.    Of  this  diluted  blood,  a  hanging 
drop  is  made,  and  the  hanging  drop  is  then  inoculated  with 
a  culture  of  typhoid  bacilli  (agar,  bouillon,  or  any  other).  If 
the  blood  be  from  an  enteric  case,  the  bacilh,  at  first  freely 
motile  and  scattered  over  the  field,  become  motionless  and 
collect  into  masses  ('  agglutination  '  or  '  clumping  ').  Under 
ordinary  circumstances,  with  a  dilution  of  i  to  50,  the 
reaction  will  be  obvious  in  half  an  hour,  but  the  observation 
must  be  prolonged  for  two  hours  before  the  result  can 
confidently  be  recorded  as  negative.    If  serum  from  a  bhster 
be  employed  instead  of  blood,  a  dilution  of  20  or  30  is 
sufiicient. 

Different  writers  recommend  different  methods  of  carrymg 
out  the  test,  and  some  consider  it  very  important  that  the 
culture  of  typhoid  bacilh  should  be  young,  the  organisms 
being  then  particularly  motile. 

The  theory  of  the  test  is  that  in  enteric  fever  an  anti- 
substance  (viz.,  an  agglutinin)  is  developed  in  the  blood 
which  has  the  power  of  influencing  typhoid  bacilli  in  the 
way  indicated.  This  substance  is  probably  different  from 
the  antisubstance  (viz.,  the  immune-body),  which,  actmg  m 
co-operation  with  the  complement,  confers  mimumty  on 

the  patient.  ,   ^  ..t. 

Prognosis.— Epidemics  vary  greatly  m  severity,  but  the 

mortality  in  this  country  may  be  reckoned  at  from  10  to  20 

per  cent.    In  childhood  the  outlook  is  better  than  m  adult 

life     Alcoholism,  pregnancy,  and  delay  in  takmg  to  bed  tell 

against  the  patient.    High  fever  with  almost  no  mornmg 

remission,  a  pulse  as  high  as  120  in  an  adult  incontmence  of 

urine  and  f^^ces,  insomnia,  great  abdommal  distension,  and 

the  typhoid  state,  are  of  evil  omen.   Complications  naturally 
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add  to  the  gravity  of  the  case,  though  in  very  varying 
degree.  Haemorrhage  is  sometimes,  and  perforation  almost 
always,  fatal. 

Enteric  fever  generally  confers  immunity  against  a  second 
attack,  but  not  so  constantly  as  do  some  other  infections. 

Treatment. — The  sooner  the  patient  takes  to  bed  the 
better.  Careful  nursing  is  important,  and  different  beds 
for  day  and  night  are  an  advantage.  The  evacuations 
ought  to  be  passed  into  a  bed-pan,  but  some  male  patients 
have  great  difficulty  with  this,  and  it  is  better  to  allow  such 
to  sit  on  a  night-stool  beside  the  bed.  The  patient  should 
be  put  on  a  fever  diet— frequent  small  meals  of  liquid  food 
(diluted  milk,  whey,  beef-tea,  barley-water,  soups  without 
vegetables,  white  of  egg  and  water,  and  an  abundance  of 
plain  water).  Nothing  must  be  given  which  could  irritate 
the  intestinal  lesion  or,  by  causing  local  spasm  of  the 
intestine,  bring  about  perforation.  In  severe  cases  with 
feeble  heart,  rapid  pulse,  and  grave  nervous  symptoms, 
stimulants  should  be  given  in  the  form  of  strychnine  (hypo- 
dermically),  ether,  and  ammonia.  Alcohol  may  be  tried  as 
a  sedative,  and  quinine  may  also  be  given. 

Constipation  should  be  relieved  by  enemata.  Purgatives, 
at  least  after  the  first  few  days,  must  be  altogether  avoided.' 
If  the  motions  exceed  two  or  three  daily,  the  milk  may  be 
boiled  and  mixed  with  lime-water.  More  severe  diarrhoea 
may  be  treated  by  enemata  of  starch  and  laudanum,  or  by 
a  mixture  containing  acetate  of  lead  and  opium.  Severe 
abdommal  distension  may  be  treated  by  salol  or  salicylate 
of  bismuth,  by  pepsin,  or  by  fomentations.  For  insomnia 
opium  may  be  used,  and  for  troublesome  delirium,  icebags 
should  be  applied  to  the  head. 

If  hemorrhage  occurs,  opium  should  be  given  frequently 
and  the  quantity  of  food  should  be  reduced  for  a  few  days' 
Ice  may  be  allowed  to  dissolve  in  the  mouth  and  rectum." 
Acetate  of  lead  may  be  given  with  the  opium  ;  or  turpentine 
may  be  given  m  20-minim  doses  every  two  hours  ;  or,  again 
calcium  chloride  (5  grains  every  four  hours)  may  be  adminis- 
tered with  the  milk,  whilst  ergotin  is  given  hypodermically. 
When  perforation  occurs,  the  patient's  miserable  chance 
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is  greatly  improved  if  laparotomy  is  at  once  undertaken, 
and  by  this  means  about  a  fourth  of  the  cases  can  be  saved. 
The  case  is  obviously  very  different  from  that  of  a  ruptured 
gastric  ulcer,  since  in  enteric  not  only  is  the  general  con- 
dition very  low  owing  to  the  long-continued  fever,  but  there 
are  probably  quite  a  number  of  intestinal  ulcers  ready  to 
perforate  whenever  the  bowel  is  manipulated.  Failing 
operation,  the  treatment  of  perforation  is  by  opium  in  large 
doses,  not  only  to  reheve  pain,  but  also  to  quiet  the  move- 
ments of  the  intestine  until  adhesions  take  place. 

Thrombosis  of  the  femoral  vein  is  to  be  treated  by  con- 
tinued rest  and  by  the  apphcation  of  glycerin  and  belladonna 
to  the  seat  of  pain.  Friction  must  be  avoided,  lest  a  portion 
of  the  clot  be  detached,  and  give  rise  to  emboUsm  of  the 
pulmonary  artery. 

During  convalescence  the  utmost  care  must  be  taken  with 
the  diet.  No  sohd  food  should  be  given  until  the  evening 
temperature  has  been  normal  for  five  days  or  a  week.  The 
heavier  articles  of  diet— vegetables,  fruit,  red  flesh,  etc.— 
should  not  be  given  till  about  a  fortnight  later.  Perforation 
is  the  greatest  danger  to  be  thus  guarded  against.  After  a 
severe  attack  the  patient  should  not  return  to  work  for 
several  months.  He  should  live  in  the  country,  and  have 
every  possible  advantage  as  regards  food,  clothmg,  rest, 

and  fresh  air.  ^  u 

It  remains  to  be  mentioned  that  various  procedures  have 
been  recommended  for  the  routine  treatment  of  typhoid 
fever  apart  altogether  from  the  question  of  complications. 
One  of  these  is  the  antipyretic  method,  which  aims  at  pre- 
venting the  temperature  from  going  above  102-5°  F     n  this 
is  exceeded  the  patient  is  put  into  a  cool  bath  (70  to  85  t  •) 
for  a  quarter  of  an  hour,  during  which  time  he  Rubbed  so 
as  to  promote  the  peripheral  circulation.    The  bath  is  re- 
peated every  three  hours  as  long  as  the  temperature  tends 
to  exceed  the  height  stated.    Cold  spraying  the  cold  pack^ 
and  cold  compresses  may  be  employed  with  a  ^imi  ar  end 
in  view.    The  evidence  is  conclusive  that  the  cold-bath 
treatment,  when  strictly  carried  out  in  hospitals  has  reduced 
the  mortality  of  the  disease  to  about      per  cent.,  as  agamst 
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12  to  18  per  cent,  in  the  absence  of  hydrotherapeutics.  It 
appears  to  do  good  by  promoting  elimination  even  more 
than  by  lowering  the  temperature.  Moreover,  it  favours 
sleep,  and  acts  as  a  tonic  to  the  circulatory  and  nervous 
systems.  Haemorrhage,  peritonitis,  phlebitis,  and  great 
prostration  are  contra-indications  to  the  cold  bath. 

Antipyretic  drugs  have  also  been  used,  but,  with  the 
doubtful  exception  of  quinine,  their  routine  administration 
is  objectionable. 

Another  method  is  the  antiseptic.  Antiseptics  are  given 
by  the  mouth  to  act  upon  the  intestinal  contents.  Among 
the  numerous  drugs  which  have  been  thus  used  are  calomel, 
salol,  and  /3-naphthol.  They  are  probably  harmless  as  a 
rule,  but  they  do  not  shorten  the  disease. 

Vaccination  against  enteric  was  introduced  by  Wright 
some  years  ago  with  encouraging  results.  The  vaccine 
consists  of  cultures  of  typhoid  bacilli  killed  by  heat,  and 
two  inoculations  are  given  at  an  interval  of  about  a  fort- 
night. This  method  of  preventive  inoculation  appears  to 
diminish  both  the  susceptibility  to  the  disease  and  the  case- 
mortality. 

Chantemesse  has  recently  published  encouraging  results 
obtained  by  the  use  of  an  antityphoid  serum  procured  from 
a  horse  which  was  rendered  immune  by  injections  of  soluble 
typhoid  toxin.  Unfortunately,  however,  no  such  toxin  is 
yet  available  for  general  use. 

To  prevent  the  spread  of  the  disease,  it  is  important  to 
dismfect  the  excreta  before  they  are  put  into  the  drains.  A 
5  per  cent,  solution  of  carbolic  acid  with  a  4  per  cent,  solu- 
tion of  chlorinated  Hme  may  be  mixed  with  an  equal  quantity 
of  the  dejecta  and  ahowed  to  stand  for  an  hour.  Or  per- 
chloride  of  mercury,  i  in  1,000,  kept  in  solution  by  hydro- 
chloric acid,  2  per  1,000,  and  coloured  with  aniline  •  or 
carbolic  acid  i  in  20,  by  itself,  may  be  employed  for  the  same 
purpose.  There  is  reason  to  believe  that  the  urine  of  a 
person  convalescent  from  enteric  is  more  liable  to  spread 
infection  than  the  faeces,  and  for  some  weeks  after  recovery 
he  urme  should  stiU  be  disinfected.  This  can  be  done  by 
the  regular  internal  administration  of  urotropin  (a  combina- 
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tion  of  formaldehyde  and  ammonia),  which  seldom  causes  any 
inconvenience.   Five  or  ten  grains  may  be  given  thrice  daily. 

Paratyphoid  Fever. — This  infection  is  due  to  the  para- 
typhoid bacillus,  an  organism  whose  characters  place  it  in 
an  intermediate  position  between  the  Bacillus  typhosus  and 
the  Bacillus  coli  communis.  The  clinical  features  of  para- 
typhoid fever  are  almost  identical  with  those  of  enteric, 
including  a  gradual  onset,  splenic  enlargement,  frequently 
rose-spots  and  diarrhoea,  and  occasionaUy  intestinal 
haemorrhage.  The  disease  may  be  mild  or  severe,  and  may 
relapse.  Epidemics  have  been  traced  to  the  drinking  of 
infected  water. 

The  disease  differs  from  enteric  fever  in  possessing  no 
characteristic  morbid  anatomy.  Peyer's  patches,  the  solitary 
follicles,  and  the  mesenteric  glands  remain  healthy.  Though 
the  intestine  is  in  some  cases  extensively  ulcerated,  the 
lesions  resemble  those  of  dysentery  rather  than  those  of 
enteric.    The  spleen  is  always  enlarged. 

The  diagnosis  of  paratyphoid  fever  is  justified  when 
Widal's  reaction  is  either  negative,  or  positive  only  in  very 
low  dilution  ;  when  the  paratyphoid  bacillus  can  be  culti- 
vated from  the  patient's  blood,  urine,  or  stools ;  and  when 
both  this  culture  and  a  known  paratyphoid  culture  are 
agglutinated  by  the  patient's  serum. 

The  prognosis  is  favourable,  since  very  few  recorded  cases 
have  proved  fatal.  The  treatment  is  similar  to  that  of 
enteric  fever. 


3.  RELAPSING  FEVER 

(FAMINE  Fever.    Spirillum  Fever.    Seven-Day  Fever. 

Febris  Recurrens). 

Definition.-An  acute  infectious  fever,  characterised  by 
the  presence  of  a  specific  spirillum  in  the  blood,  by  a  sudden 
onset  and  crisis,  and  by  a  relapse  which  sets  m  about  a  week 

EtiokLy'-The  immediate  cause  of  the  disease  is  the 
Spirochceta  Obermeieri,  an  organism  which  shows  about  ten 
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spirals  and  has  pointed  ends.i  Its  length  is  10  to  40  fx, 
or  several  times  the  diameter  of  a  red  corpuscle.  During  the 
febrile  period  it  is  present  in  the  blood,  where  it  is  actively 
motile.  It  disappears  at  the  crisis  and  reappears  at  the 
relapse.  It  is  beheved  that  in  the  interval  the  organisms 
which  caused  the  original  attack  are  destroyed  by  cells 
in  the  spleen.  At  this  period  small  glistening  bodies, 
supposed  to  be  spores,  can  be  seen  in  the  blood.  The 
spirochaete  can  be  kept  aHve  in  blood  outside  the  body  for  a 
fortnight,  but  has  not  yet  been  artificially  cultivated.  It  is 
easily  stained  in  dried  blood  films.  The  disease  can  be  inocu- 
lated in  human  beings  and  in  monkeys  by  means  of  the 
blood  of  patients.  It  is  endemic  in  India,  but  has  occurred 
as  an  epidemic  in  Ireland  and  other  temperate  regions. 

Of  the  predisposing  causes,  destitution,  including  want  of 
food,  want  of  fresh  air,  and  want  of  cleanliness,  is  the  most 
important.  Hence  epidemics  of  the  disease  have  been 
specially  associated  with  famines.  Overcrowding  favours 
its  spread,  which  takes  place  from  patient  to  patient  through 
the  air,  or  sometimes  by  the  medium  of  fomites.  The 
spirochaetes  are  not  found  in  the  secretions  or  excretions, 
and  are  probably  transmitted  by  the  common  bed-bug. 
Button  and  Todd  concluded  that  the  tick  fever  of  the  Congo 
Free  State  is  relapsing  fever  due  to  a  spirillum  which  is 
probably  identical  with  the  Spirochceta  Ohermeieri,  and  that 
this  organism  can  be  transmitted  by  the  bite  of  the  Ornith- 
odoros  moubata,  or  horse  tick,  an  animal  whose  habits 
closely  resemble  those  of  the  bed-bug.  An  attack  of  tick 
fever  confers  immunity.  Males  suffer  from  relapsing  fever 
more  than  females.  The  age  between  puberty  and  maturity 
IS  specially  susceptible. 

Morbid  Anatomy.— The  changes  found  after  death  are  not 
J  The  tendency  of  the  present  time  is  to  regard  the  spirochsetes  of 
blood  as  protozoa  rather  than  bacteria.  They  do  not  grow  on 
ordinary  culture  media  ;  the  course  of  the  fever  they  induce  is  unhke 
that  associated  with  bacterial  infections  ;  the  spirillar  disease  of 
10WI3  is  conveyed  by  ticks,  and  in  this  respect  resembles  various  other 
protozoan  mfections  ;  and,  finally,  Schaudinn's  researches  on  the 
I  e-nistory  of  5.  Ziemanni  make  the  evidence  for  their  protozoan 
nature  very  strong. 
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characteristic.  The  spleen  and  liver  are  enlarged.  In 
addition  to  the  usual  results  of  fever,  there  may  be  necrotic 
areas  in  the  spleen  containing  numerous  spirochaetes. 

Incubation. — The  incubation  period  varies  greatly.  It 
may  be  a  few  hours,  or  it  may  extend  to  three  weeks. 

Symptoms. — The  patient  is  suddenly  seized  with  severe 
headache  and  shivering,  and  the  temperature  rises  fast  and 
high  (104°  to  109°).  Other  early  symptoms  are  giddiness, 
thirst,  anorexia,  sickness,  and  pains  in  the  back  and  limbs. 
The  pains  are  both  muscular  and  articular.  The  tongue  is 
foul,  the  skin  is  dry  and  jaundiced,  and  the  hver  and  spleen 
are  enlarged  and  tender.  There  is  usually  constipation,  but 
in  some  cases  there  is  diarrhoea  of  a  dysenteric  type.  In 
exceptional  cases  there  is  an  eruption  of  rose-spots,  which 
are  smaller  than  those  of  enteric  fever. 

After  a  period  of  from  five  to  seven  days,  defervescence 
takes  place  with  great  rapidity,  and  as  the  temperature 
generaUy  falls  to  several  degrees  below  the  normal,  the 
crisis  may  represent  a  difference  of  more  than  10°  F.  within 
the  twenty-four  hours.    The  crisis  is  associated  with  profuse 
sweating,   diarrhoea,   and  diuresis,  and  sometimes  with 
hcemorrhage   from   mucous   surfaces.     The  temperature 
thereafter  gradually  rises  to  the  normal,  and  after  a  few  days 
the  patient  feels  quite  well,  and,  if  in  hospital,  is  probably 
anxious  to  get  home.    But  a  relapse  suddenly  occurs  about 
a  week  after  the  crisis.    This  is  practically  a  repetition  of 
the  original  attack,  except  that  it  is  about  two  days  shorter. 
Convalescence,  which  is  tedious,  usually  dates  from  the 
second  crisis  ;  but  there  may  be  several  relapses,  or  m  rare 

instances  none  at  all.  .      -,  j- 

Complications.-Among  these  may  be  mentioned  cardiac 
failure,  bronchitis,  pneumonia,  diarrhoea,  dysentery  and 
haemorrhages.  Pregnant  women  always  abort,  usually  m 
course  of  the  relapse.  Premature  labour  commonly  mvolves 
death  to  the  foetus  and  is  dangerous  to  the  mother  one  of 
the  risks  being  from  post-partum  hcemorrhage.  Ophthalmia 
sometimes  supervenes  in  early  convalescence. 
l,^Diagnosis.-The  symptoms  in  general,  the  crisis  after  one 
week,  and  the  relapse  a  week  later,  are  sufficiently  character- 
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istic.  Or  the  blood  may  be  examined,  either  in  the  fresh 
state,  or  after  staining  of  a  film  with  some  aniline  colour. 

Apart  from  the  relapse,  and  the  results  of  examination  of 
the  blood,  the  disease  may  be  distinguished  from  typhus  by 
the  higher  initial  temperature,  the  jaundice,  the  severe  pains 
in  the  back,  and  the  absence  of  the  specific  eruption,  bloated 
appearance,  and  marked  delirium  of  typhus.  The  presence 
of  an  epidemic  of  the  disease  is,  of  course,  an  important 
guide  towards  the  diagnosis. 

Small-pox  is  soon  recognisable  by  the  eruption. 

Rheumatic  fever  is  associated  with  swelling  of  the  joints, 
and  the  muscles  are  little,  if  at  all,  affected. 

Enteric  fever  is  characterised  by  a  gradual  onset,  diarrhoea, 
and  other  abdominal  symptoms. 

Prognosis. — The  disease  causes  much  suffering,  but  is  not 
very  dangerous  to  life.  Death  may  take  place  at  the  height 
of  the  original  attack,  or  from  collapse  after  the  crisis,  or 
from  a  complication.  The  mortahty  is  about  4  per  cent., 
and  is  chiefly  in  persons  over  thirty  years  of  age. 

One  attack  affords  little  or  no  protection  against  a  sub- 
sequent seizure. 

Treatment.— No  specific  remedy  is  known.  Rest,  careful 
feeding,  and  good  nursing  are  important.  Quinine  may  be 
given  in  the  early  stages.  High  fever  and  severe  headache 
may  be  relieved  by  sponging,  the  cold  pack,  or  apphcations 
of  ice  to  the  head.  Fomentations  may  be  useful  if  the 
spleen  and  liver  are  very  tender.  Morphine  is  indicated  for 
severe  pams.  In  a  few  cases  cardiac  stimulants  may  be 
appropriate. 


4.  SMALL-POX  (Variola). 

Definition.-A  specific  infectious  fever,  characterised  bv  a 
sudden  onset,  with  vomiting,  and  severe  pain  in  the  head 
and  back,  and  by  an  eruption  which  passes  through  the 
stages  of  papule,  vesicle,  and  pustule. 

Etiology,-In  1892  Guarnieri  described  under  the  name  of 
Cy/o.yc^..  .ariolce  certain  bodies  which  he  found  in  the  epithe- 
lial cells  of  the  skin  in  small-pox  pustules  and  in  vaccinia 
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and  in  the  epithelial  cells  of  the  cornea  in  rabbits  inoculated 
with  variola  or  vaccinia.  He  regarded  these  '  vaccine  bodies ' 
as  intracellular  parasites,  and  later  researches  lend  great 
support  to  this  theory.  The  supposed  parasite  is  found  in 
the  specific  lesions  of  the  skin  and  mucous  membranes  in 
small-pox.  In  early  and  extending  lesions  it  is  present  in 
the  protoplasm  of  the  epithelial  cell,  while  in  older  lesions 
it  is  found  in  the  nucleus.  If  this  body  is  really  a  parasite, 
and  not  simply  due  to  degenerative  changes  in  the  cell,  it 
probably  belongs  to  the  class  sporozoa  of  the  protozoa. 

The  disease  is  transmitted  by  direct  contact  and  by 
fomites.    Opinions  differ  on  the  question  whether  the 
transmissibility  is  greatest  at  the  time  when  the  vesicles  are 
developing  into  pustules,  or  at  the  time  when  the  crusts 
are  drying  and  separating.i    The  virus  is  given  off  by  the 
lungs  as  well  as  by  the  skin,  and  is  present  in  the  secretions 
and  evacuations.    The  infection  may  travel  for  a  consider- 
able distance  bv  the  air.    Small-pox  prevails  mostly  m 
winter  and  spring.    Its  incidence  depends  to  an  enormous 
extent  on  the  degree  to  which  a  population  is  protected  by 
vaccination.    The  average  annual  death-rate  from  small- 
pox in  England  and  Wales  has  been  estimated  at  one- 
seventieth  of  what  it  was  before  vaccination  was  introduced. 
In  former  times  it  was  a  disease  of  childhood,  because 
almost  every  child  took  it,  and  those  who  survived  were  pro- 
tected ;  but  in  vaccinated  communities,  where  the  disease 

1  Before  vaccination  was  generally  known,  matter  from  a  small- 
pox vesicle  was  often  inoculated  into  the  skin.  The  Chinese  method 
was  to  put  small-pox  crusts  into  the  nose.  Cutaneous  xnocu^a^^^^^^^ 
was  followed  in  some  cases  merely  by  a  local  lesion  not  unU^e  ^hat 
of  vaccinia,  but  more  frequently  by  a  general  eruption,  ^"^^^^''^l 
was  mild  (the  mortahty  has  been  estimated  at  i  in  300,  but  was  not 
always  quite  so  low),  so  that  immunity  was  cheaply  acquiied  by  the 
indi^ddual  in  days  when  almost  everyone  took  small-pox.  Un 
fortunatelv  however,  it  was  no  less  contagious  than  ordinary  sma  1- 
tx  and  s;veral  epidemics  on  the  Continent  of  Europe  appear  to 
Tav;  been  started'in  this  way.  Inoculation  was  i^t-duc^^^^^^^^^ 
Fn^land  in  1721  by  Lady  Mary  Wortley  Montagu,  wife  of  the  British 
fnfbalL  to  TuW    It  was  rendered  illegal  by  the  Vaccination 

Act  of  1840. 


SMALL-POX  45 

is  infrequent,  and  people  are  seldom  exposed,  all  ages  are 
liable.  The  foetus  may  be  attacked,  and  may  present 
vesicles  or  scars  at  birth. 

Morbid  Anatomy. — The  development  of  the  papule  is  due 
to  changes  in  the  Malpighian  layer  [rete  mucosum)  of  the 
epidermis.    Some  of  the  epithehal  cells  become  swollen, 
and  by  their  pressure  cause  thinning  of  neighbouring  cells, 
which  are  thus  converted  into  the  septa  which  divide  the 
cavity  of  the  multilocular  vesicle.    The  swelling  of  the 
epithehum  being  more  marked  at  the  periphery  than  at  the 
centre,  the  vesicle  is  umbilicated,  but  occasionally  this 
phenomenon  is  attributable  to  the  presence  of  a  hair  follicle 
in  the  centre  of  the  pock.    HyperjEmia  of  the  underlying 
cutis  sets  in  and  leucocytes  crowd  into  the  vesicle,  converting 
it  into  a  pustule.    The  pustule  dries  into  a  crust  or  scab, 
and  fresh  epidermis  grows  underneath  it.    If  the  suppurative 
process  involves  the  true  skin,  a  'pit'  will  be  produced. 
The  eruption  may  involve  the  mucous  membranes. 

The  spleen  is  enlarged,  and  cloudy  swelling  or  fatty 
degeneration  may  be  observed  in  other  viscera.  In  h^emor- 
rhagic  small-pox,  extravasations  may  be  found  in  the 
viscera  and  in  the  mucous  and  serous  membranes. 

Incubation.— The  incubation  period  is  about  twelve  days 
(from  nine  to  fifteen). 

Symptoms.— The  invasion  is  abrupt,  with  shivering,  fever 
sickness,  headache,  and  intense  pain  in  the  lumbar  region' 
In  children,  convulsions  may  take  the  place  of  shivering  • 
and  in  severe  cases  at  any  age,  delirium  or  coma  may  set  in' 
Ihe  temperature  may  reach  or  exceed  104°  within  a  day 
I  he  pulse  is  rapid. 

The  eruption  appears  on  the  third  day,  but  the  papules 
may  be  felt  like  shot  in  the  skin  before  they  are  actually 
seen.  The  characteristic  eruption  is  preceded  in  some 
cases  by  a  measly,  scarlatiniform,  or  petechial  rash.  The 
erythematous  (scarlatiniform,  erysipelatous,  or  measly)  pro- 
dromal rashes  may  involve  the  whole  surface,  or  may  be 
localised,  and  in  the  latter  case  are  specially  apt  to  affect 
he  extensor  aspects  of  tlie  arms  and  legs.  The  petechial 
rash  almost  always  selects  the  lower  part  of  the  abdomen 


46 


MANUAL  OF  MEDICINE 


In  some  instances  the  initial  rash  is  both  erythematous  and 
petechial.    These  prodromal  eruptions  generally  fade  within 
a  few  days.    Whenever  the  eruption  appears,  a  great 
improvement  takes  place  in  the  general  condition,  and 
sometimes  the  fever  quite  disappears,  so  that  the  patient 
thinks  the  attack  is  at  an  end.    The  papules,  however, 
enlarge,  and  develop  at  about  the  sixth  day  into  vesicles 
which  have   a  flattened  pearly  appearance.    They  are 
depressed  in  the  centre  (umbilicated),  and  are  multilocular. 
The  papules  are  chiefly  found  at  first  about  the  face  and 
wrists,  but  they  gradually  extend  to  the  trunk  and  limbs, 
and  are  often  found  on  the  palms  and  soles,  and  in  the 
mouth.    About   the   ninth   day,   the   cutaneous  lesions 
suppurate,  and  their  contents  become  opaque  (the  vesicles 
bemg  transformed  into  pustules)  ;  the  temperature  rises 
again  {secondary  or  suppurative  fever),  and  the  patient 
again  feels  ill.    The  pustules  grow  for  a  time,  and  become 
surrounded  by  a  red,  inflammatory  areola  ;  but  about  the 
eleventh  or  twelfth  day  desiccation  commences,  and  the 
pocks  dry  into  crusts,  after  or  without  rupturing.    After  a 
time  these  drop  off,  leaving  red  elevated  spots,  which  ulti- 
mately subside,  and  give  place  either  to  normal  appearances 
or  to  depressed  scars. 

The  eruption  does  not  confine  itself  to  the  skin.  It  is 
present  on  the  lips,  palate,  and  other  parts  of  the  mouth, 
and  in  the  pharynx,  larynx,  gullet,  vulva,  etc.  Dysphagia 
and  salivation  may  be  troublesome  symptoms.  The  eruption 
may  involve  the  extremity  of  the  urethra  and  cause  great 
difficulty  in  micturition.  Though  conjunctivitis  and  ulcera- 
tion of  the  cornea  are  common,  it  is  doubtful  if  pocks 
actually  occur  on  the  eyeball. 

In  very  mild  cases,  the  disease  may  practicaUy  end  when 
the  eruption  appears,  the  vesicles  scarcely  reaching  a  stage 
of  pustulation.  On  the  other  hand,  in  very  severe  cases,  the 
improvement  in  the  eruptive  stage  may  be  but  shght,  and  a 
patient  who  has  survived  the  early  stages  may  succumb  to 
the  secondary  fever.  There  may  be  considerable  swellmg  of 
the  eyelids,  face,  and  scalp.  A  well-marked  leucocytosis  is 
the  rule. 
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^Varieties. — In  ordinary  small-pox,  the  pocks  may  remain 
separate  from  one  another  [discrete),  or  may — on  the  face, 
luinds,  and  feet,  though  not  on  the  trunk — be  set  in  close 
contact  with  one  another  {confluent).  Confluent  is  more 
serious  than  discrete  small-pox. 

Hceniorrhagic  small-pox  occurs  in  two  forms.  In  one  type, 
the  usual  papular  eruption  is  preceded  by  an  erythematous 
rash  with  haemorrhages  in  the  skin  and  from  mucous 
membranes  (petechial,  black,  or  malignant  small-pox,  purpura 
variolosa).  Death  occurs  in  the  first  week,  sometimes  before 
the  characteristic  rash  appears.  In  the  other  type,  the 
disease  at  first  resembles  ordinary  small-pox,  but  haemor- 
rhage takes  place  into  the  vesicles  or  pustules,  and  often 
from  mucous  membranes  also.    Most  cases  of  this  kind  die. 

Modified  small-pox,  or  varioloid,  is  the  form  met  with  in 
vaccinated  persons.  As  a  rule,  it  is  comparatively  mild, 
though  the  pain  in  the  head  and  back  may  be  considerable. 
The  eruption  is  commonly  scanty,  and  may  abort  at  the 
papular  or  vesicular  stage.  There  is  httle  or  no  secondary 
fever,  and  scarring  rarely  takes  place. 

Complications  and  Sequels. — These  include  larjmgitis, 
bronchitis,  and  broncho-pneumonia  ;  pleurisy,  which  is  often 
suppurative  ;  conjunctivitis,  which  often  leads  to  keratitis 
and  blindness  ;  otitis  media  ;  some  forms  of  paralysis  ;  boils, 
which  are  very  common  ;  gangrene  of  the  genitals  ;  orchitis  ; 
erysipelas  ;  alopecia  ;  and  scarring  ('  pitting  ')  of  the  skin. 
Diarrhoea  is  common  in  children.  Pregnant  women  usually 
abort. 

Diagnosis.— The  pains  in  the  back  and  head,  with  vomit- 
mg,  should  at  once  suggest  the  disease,  particularly  if  it  is 
prevalent  at  the  time.  The  prodromal  rashes  may  cause 
some  difficulty  at  first,  but  if  the  absence  of  coryza  and  of 
sore  throat  is  not  sufficient  for  the  exclusion  of  measles  and 
scarlet  fever  respectively,  the  matter  is  settled  in  a  day  or  two 
by  the  appearance  of  the  papular  eruption. 

It  may  be  a  difficult  matter  to  distinguish  between  vario- 
loid and  varicella.  In  the  case  of  the  former,  the  period  of 
mvasion  is  longer  ;  the  initial  symptoms  are  more  severe  ; 
the  rash  is  chiefly  on  the  face  and  hands  (in  varicella  it  is 


48  MANUAL  OF  MEDICINE 

chiefly  on  the  trunk)  ;  and  the  pocks  are  hard  and  shotty, 
and  appear  in  one  crop  (in  varicella  there  are  superficial 
blebs,  which  appear  in  several  crops).  The  course  of  the 
temperature  is  different  in  the  two  diseases.  Note  should 
be  taken  of  scars  due  to  a  former  attack  of  small-pox  or 
of  chicken-pox,  and  also  of  vaccination  marks. 

Syphilis  may  produce  an  eruption  suggestive  of  small-pox, 
but  its  evolution  is  very  much  slower,  and  the  accompanying 
symptoms  will  be  different. 

Prognosis.— The  mortality  of  small-pox  in  unprotected 
persons  varies  in  different  epidemics  from  about  25  to  55  per 
cent.,  whereas  in  varioloid  the  mortahty  is  probably  less 
than '5  per  cent.  The  hsemorrhagic  and  severe  confluent 
forms  are  particularly  dangerous.  Pregnancy  influences  the 
prognosis  unfavourably.  In  infancy  and  old  age,  the  disease 
is  very  fatal. 

An  attack  generally  protects  for  hfe,  but  this  is  not 
invariably  the  case.    Louis  XV.  died  of  a  second  attack. 

Treatment.— The  patient  should  be  kept  in  a  room  at  a 
temperature  of  60°  F.,  and  should  be  well  supplied  with 
water  and  other  cooling  drinks,  and  with  light  foods.  The 
pain  should  be  aUeviated  by  opium,  and  high  fever  and 
dehrium  by  the  cold  bath  or  pack.    The  eyes  and  mouth 
should  be  frequently  cleaned  with  antiseptic  washes.  No 
satisfactory  method  is  known  to  prevent  pittmg,  but  it  is 
well  to  cover  the  face  with  a  mask  of  lint  or  cotton-wool. 
Stimulants  may  be  necessary  in  severe  cases.  Tracheotomy 
is  occasionally  needed  for  oedema  of  the  larynx.    As  soon 
as  the  fever  subsides,  the  patient  should  be  allowed  to  get 
up   if  no  complication  is  present.    In  convalescence,  he 
should  have  a  daily  bath,  to  get  rid  of  the  crusts  and  scales 
as  thoroughly  as  possible.    As  long  as  crusts  are  present 
they  ought  to  be  kept  moist  with  vaseline,  so  as  to  make 
them  less  easily  disseminated  throughout  the  room. 

If  an  unprotected  person  comes  under  observation  within 
three  days  after  exposure  to  the  contagion  of  small-pox  he 
oueht  to  be  vaccinated.  The  period  of  quaranhne  is  sixteen 
days,  beginning  with  thorough  dismfection. 
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5.  VACCINIA  (Cow-pox). 

Definition. — A  specific  eruptive  disease  of  bovine  animals 
which,  when  inoculated  into  man,  gives  rise  to  a  local 
eruption,  passing  through  the  stages  of  papule,  vesicle,  and 
pustule,  with  constitutional  disturbance,  and  which  affords 
more  or  less  permanent  protection  against  small-pox. 

Vaccination  is  the  inoculation  of  the  vaccine  virus.  The 
symptoms  of  vaccinia  are  the  same,  whether  the  lymph 
is  obtained  from  a  calf  vaccinated  for  the  purpose,  or  from 
a  human  being  {humanised  lymph).  Cow-pox  in  the  cow 
seems  to  be  much  less  common  now  than  formerly,  when 
it  was  readily  spread  by  affected  milkers,  whose  hands 
inoculated  the  udders.  Conversely,  healthy  milkers  who 
had  any  abrasions  on  their  hands  were  apt  to  be  themselves 
infected  {casual  cow-pox).  The  general  recognition  of  the 
value  of  vaccination  is  due  to  Edward  Jenner,  who  in  1796 
vaccinated  a  boy  with  matter  from  a  dairymaid's  hand, 
and  subsequently  found  that  no  disease  followed  inoculation 
with  matter  from  a  small-pox  pustule. 

Nature  of  Vaccinia. — There  is  now  sufficient  ground  for 
regarding  cow-pox  as  small-pox  modified  by  transmission 
through  the  cow.  This  was  Jenner's  opinion.  In  the  first 
place,  small-pox  and  cow-pox  protect  against  one  another, 
and,  unless  they  are  the  same  disease,  they  are  quite  pecuHar 
in  this  respect  among  the  infections. 

In  the  second  place,  small-pox  matter  has  repeatedly  been 
inoculated  in  the  calf,  with  the  result  that  cow-pox  is 
mduced.  Moreover,  lymph  from  such  calves  gives  rise  to 
vaccinia  in  human  beings.  It  is  true  that  bovines  are  very 
refractory  to  small-pox  inoculation,  so  that  the  result  is 
often  negative,  and  some  have  thought  this  an  objection  to 
Jenner's  view  that  cow-pox  was  originally  derived  from 
small-pox  in  man.  But  Copeman  has  found  that  if  human 
small-pox  be  inoculated  in  monkeys,  and  the  contents  of  the 
local  inoculation  vesicles  be  inserted  in  the  calf,  ordinary 
cow-pox  is  induced  in  the  calf,  and  may  be  transmitted  to 
man  therefrom.    It  may  therefore  be  concluded  that  the 
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first  COWS  to  suffer  from  cow-pox  suffered  in  consequence  of 
(accidental)  inoculation  by  the  hands  of  milkers ;  and  that 
the  disease  from  which  these  milkers  were  themselves  suffer- 
ing was  the  inoculated  form  of  small-pox. 

In  the  third  place,  certain  appearances  seen  in  the  lesions 
of  small-pox  and  vaccinia,  and  probably  representing  a 
phase  in  the  evolution  of  the  specific  parasite,  are  common 
to,  and  also  pecuhar  to,  variola  and  vaccinia. 

It  sometimes  happens  that  the  inoculation  in  man  of 
lymph  from  a  calf  which  has  been  inoculated  with  human 
small-pox  gives  rise  to  a  general  eruption  ;  this  may  be 
regarded  as  small-pox.  Moreover,  in  cases  where  no  such 
general  eruption  is  induced,  the  local  lesion,  even  after 
propagation  of  the  lymph  through  several  calves  m  succes- 
sion mav  be  more  severe  than  when  humanised  lymph  is 
employed.  As  cow-pox  is  a  mild  or  attenuated  form  ol 
small-pox,  it  naturally  does  not  confer  so  permanent  a  pro- 
tection as  does  ordinary  smah-pox. 

Vaccination  in  Man.-About  the  third  day  after  the  opera- 
tion, sweUing,  induration,  and  redness  become  observable 
at  the  seat  of  inoculation.    The  papule  grows  and  by  he 
fifth  dav  develops  into  an  umbihcated  vesicle  with  milky 
contents.    This  vesicle  continues  to  grow,  and  at  about 
the  eighth  day  begins  to  be  surrounded  by  an  mflamma  ory 
l^Lla'    ThJm  tin  grows  in  extent  until  the  elev.^^^^^^^^ 
twelfth  dav   when  the  local  condition  begms  to  subside^ 
At  abit  tL  end  of  the  second  week,  the  vesicle  has  dried 
into  a  brownish  scab  ;  and  after  another  week  or  so,  this 

falls  off,  leaving  a  pitted  scar.  ^evelon- 
^   Pyrexia  and  general  discomfort  accompany  the  de^elop 
ment  of  the  local  lesion,  and  may  continue  for  a  weel^ 
?i:f  lymphatic  glands  related  to  the  -te  of  mo—  a 
enlarged  and  tender,  and  the  movements  of  the  hmb 
correspondingly  embarrassed. 

Value  of  Vaccination.-In  a  vast  majority  of  cases  sue 
cessM  vaccination  renders  the  individual 
sm^^-pox  for  a  considerable  number  of  years.    The  deg  ee 
Tp  oCtion,  however,  diminishes  after  ^J^^^;^^^^^^^^ 
dren  ought  to  be  revaccinated  at  the  age  of  from  seven 
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ten  years.  It  is  wise  to  repeat  the  operation  later  on  in 
life,  and  especially  if  small-pox  is  prevalent.  It  is  almost 
certain  that  universal  re  vaccination  would  completely 
abolish  small-pox. 

The  degree  of  protection  conferred  by  primary  vaccination 
varies  directly  with  the  number  of  marks. 

Complications  and  Sequels. — In  rare  instances,  syphilis 
and  tetanus  have  been  inoculated  with  vaccine  lymph. 
Erysipelas  and  abscesses  may  result  through  lack  of  care 
on  the  part  either  of  the  operator  or  of  the  patient.  But 
if  proper  precautions  are  taken,  the  risk  of  vaccination  is 
reduced  almost  to  zero  by  the  use  of  glycerinated  calf- 
lymph.  The  diluted  and  sterilised  glycerin  with  which  the 
fresh  lymph  is  mixed  destroys,  before  the  lymph  is  used,  any 
microbes  that  may  be  present ;  so  that,  after  a  few  weeks, 
it  proves  quite  sterile  when  tested  by  any  ordinary  culture 
medium  .1 

.  Vaccination  is  commonly  performed  before  the  child  is 
six  months  old,  and  the  usual  site  is  over  the  insertion  of 
the  left  deltoid  muscle.  The  skin  is  thoroughly  cleaned, 
lymph  is  placed  upon  it,  and  cross-scratches  are  made 
through  the  lymph  by  means  of  a  sterilised  needle.  It  is 
desirable  that  there  should  be  four  separate  marks.  The 
blood  should  just  appear,  but  should  not  flow  freely  from 
the  scratches.  The  part  is  then  allowed  to  dry  in  the  air, 
and  a  piece  of  clean  linen  may  be  sewn  inside  the  sleeve. 
In  cases  where  there  is  any  risk  of  septic  infection  of  the 
wound,  it  is  better  to  dress  it  in  accordance  with  modern 
surgical  principles. 

^  Glycerinated  calf -lymph  is  the  vaccine  now  recognised  by 
Government.  If,  under  any  circumstances,  humanised  lymph  has 
to  be  used,  care  must  be  taken  in  selecting  it.  A  healthy  child, 
belonging  to  a  family  of  which  the  parents  and  a  number  of  older 
children  are  known  to  the  practitioner  to  be  thoroughly  healthy,  is 
a  good  and  perfectly  safe  source  of  lymph,  provided  that  this  can  be 
obtained  from  well-developed  normal  vesicles  before  the  areola 
appears.  Small  punctures  are  made  on  the  tops  of  the  vesicles  so  as 
not  to  cause  bleeding,  and  the  lymph  which  exudes  is  collected  on  the 
sterilised  needle  or  lancet  for  immediate  use  ;  or  in  capillary  tubes, 
which  are  thereupon  hermetically  sealed  for  transmission. 
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6.  CHICKEN-POX 

(Varicella.   Water-pox.  Glass-pox). 

Definition.— An  acute  specific  fever,  characterised  by  an 
eruption  of  vesicles  on  the  skin. 

Etiology.— The  specific  virus  is  not  yet  known  ;  it  is 
supposed  to  be  transmitted  by  inhalation.  The  disease  is 
very  infectious,  but  is  met  with  sporadically  as  well  as  in 
epidemics.  Most  cases  are  seen  in  children  of  from  two 
to  six  years  of  age.    It  is  entirely  distinct  from  small-pox. 

Incubation.— The  normal'  incubation  period  is  a  fort- 
night. . 

Symptoms.— Sometimes  the  eruption  is  the  first  sign  ot 
the  disease,  but  it  is  often  preceded  by  a  period  of  invasion 
characterised  by  feverishness  and  malaise,  and  occasiotiaUy 
by  pain  in  the  back  and  legs. 

The  eruption  appears  within  twenty-four  hours,  and  is 
usually  first  observed  on  the  trunk  or  face.    Little  red 
papules  appear,  and  in  the  course  of  a  few  hours  develop 
into  clear  vesicles,  whose  contents,  after  a  couple  of  days, 
become  turbid.    The  vesicles  thereafter  shrink  mto  brownish 
scabs,  and  these  separate  after  a  week  or  two.  Several  crops 
of  vesicles  appear  during  the  first  few  days,  so  that  the 
cutaneous  lesions  can  be  seen  in  all  stages  o  development. 
They  are  generally  few  in  number,  and  are  always  discrete. 
Sometimes,  however,  they  are  present  in  great  abundance, 
and  may  then  be  found  in  such  unusual  situations  as  the 
palms,  soles,  and  buccal  mucous  membrane  and  may  be 
associated  with  severe  constitutional  di^^urb^^^^^. 
sionally  the  vesicles  become  umbilicated,  and  if  they  are 
ntatJd-for  instance,  by  scratching-they  -  P-^/^^^ 
to  suppurate  and  leave  scars.     The  temperature  m  the 
e?upZe  period  is  intermittent  or  remittent,  each  rise  cor- 
responding to  the  appearance  of  a  crop  of  vesicles 

Varieties  and  Complications.-In  rare  cases  the  vesicles 
Jw  so  large  as  to  merit  the  title  of  bull.  iVancella  bullosa). 
?n  dehcate  children,  the  vesicles  may  become  centres  of 
;.n"v.  ,an,r.nosa).    In  other  rare  cases,  hemorrhage 
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takes  place  into  the  skin  and  from  mucous  surfaces 
{V .  hcemorrhagica). 

Diagnosis. — Tlie  principal  difficulty  is  to  distinguish  be- 
tween severe  chicken-pox  and  mild  small-pox  in  cases  where 
the  eruption  is  already  out  when  the  patient  comes  under 
observation.  In  small-pox,  the  invasion  is  marked  by  severe 
symptoms  ;  in  chicken-pox,  usually  by  slight  symptoms,  or 
by  none  at  all.  In  small-pox,  the  whole  eruption  appears 
in  one  crop  within  two  days,  after  which  the  temperature 
falls  ;  whereas  in  chicken-pox,  there  are  several  crops  in  the 
course  of  several  days,  each  associated  with  a  fresh  eleva- 
tion of  temperature.  The  pocks  of  varicella  are  specially 
abundant  on  the  trunk,  those  of  variola  on  the  face  and 
limbs.  Well-marked  vaccination  scars,  or  chicken-pox 
scars,  and  a  history  of  an  earlier  attack  of  either  disease, 
are  very  important  aids  in  diagnosis. 

Prognosis. — Death  from  chicken-pox  is  extremely  rare. 

An  attack  almost  always  confers  immunity  for  life. 

Treatment. — The  principal  thing  is  to  prevent  the  child 
from  scratching.  Dusting  powders  should  be  applied  to  the 
scabs. 

The  patient  should  be  isolated  till  all  the  crusts  have 
disappeared,  which  commonly  means  for  two  or  three  weeks. 

The  period  of  quarantine  for  schools  should  be  twenty 
days. 


7.  SCARLET  FEVER 

(Scarlatina.    Febris  Rubra). 

Definition.— An  infectious  fever,  characterised  by  sore 
throat,  a  diffuse  red  rash,  and  a  tendency  to  subsequent 
mflammation  of  the  middle  ear,  kidneys,  and  other  parts. 

Etiology.— The  specific  microbe  is  not  yet  known  with 
certainty,  though  Mallory  has  recently  described  under  the 
name  of  Cyclaster  scarlatinalis  a  protozoon  which  he  found 
between  the  epithelial  cells  of  the  epidermis.  This  lowly 
animal  parasite  has  also  been  found  in  the  serum  of 
blisters  on  the  skin  ol  scarlet  fever  patients.    Various  other 
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organisms  have  been  found  in  cases  of  this  disease,  and  in 
particular  a  streptococcus  which  is  no  doubt  the  cause  of 
the  septic  phenomena.  The  infection  spreads  from  person 
to  person  directly,  or  through  the  medium  of  fomites  or  of 
milk,  but  not,  so  far  as  is  known,  by  water.  The  virus  may 
be  conveyed  over  long  distances  and  lie  dormant  for  long 
periods  of  time.  The  patient  is  believed  to  be  most  in- 
fectious during  the  height  and  decline  of  the  eruption.  The 
disease  is  endemic  in  large  towns,  but  breaks  out  from  time 
to  time  in  epidemic  form.  It  is  most  prevalent  in  autumn 
and  winter.  The  great  majority  of  cases  occur  in  the  first 
ten  years  of  life,  and  the  disease  is  relatively  rare  after 
puberty. 

Morbid  Anatomy.— The  appearances  are  not  character- 
istic, and  are  largely  due  to  the  fever.  The  spleen  is  often 
enlarged.  Various  degrees  of  inflammatory  change  may 
be  present  in  the  throat,  with  or  without  secondary  changes 
in  the  corresponding  lymphatic  glands.  Suppuration  of 
these  glands  is  accounted  for  by  the  presence  of  strepto- 
cocci. The  lymphatic  tissue  of  the  intestine  may  be  swollen. 
Glomerulo-nephritis,  endocarditis,  pericarditis,  etc.,  may  be 
present  as  complications. 

Incubation.— The  usual  incubation  period  is  two  days 

(from  a  day  to  a  week). 

Symptoms.-The   invasion   is   generally   sudden  with 
shivering,  headache,  vomiting,  pains  in  the  back  and  limbs, 
and  sore  throat.    In  young  children,  convulsions  frequently 
occur.    The  temperature  rises  high  on  the  first  day,  the 
face  is  flushed,  the  tongue  furred,  and  the  pulse  at  the  outset 
very  rapid.    The  rash  appears  on  the  second  day,  first  on 
the  neck  and  chest,  but  soon  all  over  the  body.  Sometimes 
there  is  delirium.    There  is  usually  a  leucocytosis.  The 
local  condition  in  the  throat,  the  rash,  the  temperature 
and  the  general  symptoms,  all  increase      /^^e;;^  ^ 
about  two  days-namely,  from  the  second  to  the  fourth 
day  of  the  svmptoms-and  then  a  gradual  improvement  sets 
fn  'all  round,  defervescence  being  by  lysis.    T^eje.^  and 
the  rash  have  commonly  disappeared  by  the  end  of  the 

week. 
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The  tongue  is  at  first  red  at  the  tip  and  edges,  and  covered 
in  the  centre  with  a  white  fur,  through  which  the  swollen 
papih^e  project.  This  is  the  '  strawberry  tongue  '  recog- 
nised by  some  writers,  whereas  others  apply  the  designation 
to  the  later  stage,  when  the  fur  has  disappeared  from  all 
parts  of  the  organ,  and  the  fungiform  papillae  remain  unduly 
conspicuous.  This  later  stage  is  also  called  the  '  raspberry 
tongue.'  The  soreness  of  the  throat  is  associated  with 
redness  and  swelling  of  the  fauces  and  tonsils,  and  the  sub- 
maxillary glands  may  be  enlarged  and  tender. 

The  eruption  is  a  bright-red  diffuse  flush,  in  the  midst  of 
which  are  scattered  very  small  red  papules.  On  the  face, 
palms,  and  soles,  however,  the  rash  consists  simply  of  a 
diffuse  red  blush  without  the  punctate  element.  In  the  case 
of  the  face,  it  is  most  marked  on  the  cheeks,  and  it  is  note- 
worthy that  it  remains  entirely  absent  from  the  skin  around 
the  mouth.  (This  circum-oral  pallor,  bounded  by  the  naso- 
labial furrows,  is  seen  also  in  pneumonia.)  As  the  rash 
fades,  or  even  earlier,  desquamation  commences.  This 
varies  greatly  in  amount  and  character.  It  may  be  branny 
or  it  may  be  extensive  peeling,  so  that  patients  occasionally 
secure  the  skin  of  their  hands  in  the  form  of  gloves.  The 
amount  depends  largely  on  the  intensity  of  the  preceding 
eruption.  The  process  generally  occupies  several  weeks, 
and  occasionally  some  months. 

Varieties. — The  description  just  given  appHes  to  what  is 
sometimes  called  the  simple  or  benign  type  of  scarlet  fever. 
But  in  some  cases  the  throat  is  scarcely  affected  at  all,  and 
in  some  the  whole  attack  is  so  trivial  that  it  is  neglected  at 
the  time,  possibly  to  be  brought  under  notice  subsequently 
by  the  development  of  anasarca  {latent  scarlatina).  Occa- 
sionally a  mild  case,  otherwise  characteristic,  runs  its  course 
under  observation  without  any  fever. 

On  the  other  hand,  the  malignant  or  toxic  variety  is  asso- 
ciated with  great  intensity  of  the  specific  scarlatinal  poison. 
The  throat  affection  may  not  be  severe,  but  the  temperature 
is  very  high  and  the  pulse  extremely  rapid.  Head  symptoms 
are  marked,  and  the  rash,  which  is  very  pronounced,  may 
become  petechial  {hcsmorrhagic  scarlatina).    Death  usually 


56  MANUAL  OF  MEDICINE 

takes  place  from  coma  within  a  few  days,  occasionally  as 
early  as  the  second  day. 

In  the  septic,  ulcerative,  or  anginose  form  the  throat  is  not 
simply  inflamed,  but  ulcerated,  and  corresponding  changes 
occur  in  the  glands  of  the  neck  ('  scarlatinal  bubo  '),  while 
pyrexia  is  prolonged  beyond  the  usual  time  in  a  remittent  or 
intermittent  form.  A  number  of  these  cases  recover,  but  in 
some  there  is  extensive  necrosis  of  tissue  in  the  region  of 
the  fauces,  with  firm  infiltration  of  the  soft  tissues  of  the 
neck  ('collar  neck').  Death  often  occurs  in  the  second 
week,  but  the  case  may  continue  for  some  time  longer, 
presenting  the  symptoms  of  septicaemia  and  occasionally  of 
pysemia. 

Surgical  and  puerperal  scarlatinas  are  usually  to  be 
regarded  as  rashes  due  to  septic  absorption,  or  to  absorption 
from  the  intestine  after  enemata.  If  the  disease  is  un- 
doubtedly scarlet  fever,  its  association  with  the  wound  or 
puerperium  is  probably  a  mere  coincidence. 

Complications  and  Sequels.— Albuminuria  may  be  present 
in  the  febrile  period  of  scarlatina  as  of  other  fevers  ('  acute 
febrile  albuminuria'),  and  is  then  of  no  great  importance. 
In  scarlatina,  however,  in  the  second,  third,  or  fourth  week 
from  the  invasion,  it  sometimes  develops  m  consequence 
of  nephritis  ('post-febrile  albuminuria'),  and  particularly 
glomerulo-nephritis.  It  may  be  accompanied  by  anasarca 
and  h^ematuria.  The  kidney  affection  is  met  with  m  all 
degrees  of  severity.  In  some  cases,  death  takes  place  from 
uremia  ;  in  others,  the  disease  becomes  chronic  ;  but  m 
most  instances  recovery  is  complete. 

OHtis  media,  due  to  extension  of  the  inflammation  in  the 
throat  along  the  Eustachian  tubes,  is  even  more  common 
than  nephritis.  It  is  almost  confined  to  the  first  ten  years 
of  Ufe  If  the  resulting  otorrhcea  is  allowed  to  become 
chronic,  it  may  ultimately  lead  to  disease  of  and  within 
the  cranium  (mastoid  disease,  sinus- thrombosis,  cerebral  or 
cerebellar  abscess,  or  meningitis).  Paralysis  of  the  facial 
nerve,  and  deafness,  may  also  result  from  otitis. 

Arthritis  ('  scarlatinal  rheumatism  ')  sometimes  occurs  m 
the  latter  part  of  the  first  week,  during  the  defervescence. 
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One  or  more  joints  are  swollen  and  painful,  and  in  rare 
instances  a  joint  suppurates. 

Cervical  adenitis  has  been  referred  to  in  connection  with 
the  septic  type  of  scarlet  fever.  *  The  condition  sometimes 
becomes  chronic. 

Other  complications  occasionally  met  with  are  bronchitis, 
endocarditis,  pericarditis,  empyema,  chorea,  hemiplegia,  and, 
in  children,  incontinence  of  urine. 

Diagnosis. — Measles  is  distinguished  by  the  coryza,  the 
absence  of  sore  throat,  and  the  later  appearance  and  dis- 
tinctive features  of  the  rash. 

In  rdtheln  the  rash  is  measly  rather  than  scarlatiniform, 
the  general  symptoms  are  trifling,  and  the  rash  is  often  the 
first  sign. 

Septiccemic  and  puerperal  rashes  are  recognised  by  the 
associated  conditions  ;  moreover,  the  vomiting,  headache, 
and  sore  throat  which  characterise  the  onset  of  scarlet 
fever  are  likely  to  be  absent. 

In  exfoliative  dermatitis  the  throat  escapes,  and  the  straw- 
berry tongue  is  not  seen. 

Drug  eruptions  are  not  associated  with  fever. 

The  rash  that  sometimes  follows  the  administration  of  an 
enema  may  closely  simulate  the  scarlatinal  eruption.  In 
such  cases  the  history  is  important,  sore  throat  and  fever 
are  absent,  and  the  rash  is  apt  after  a  time  to  become 
associated  with  urticarious  swelling  of  the  face.  The 
patient  is  almost  always  a  female,  and  her  complaint  is 
generally  gastric  or  pelvic. 

Diphtheria  is  recognised  by  the  presence  of  the  character- 
istic bacillus  in  the  throat. 

It  is  important  to  remember  that  a  red  blush  may  appear 
upon  the  skin  at  an  early  stage  of  enteric  fever  and 
small-pox. 

In  a  later  stage,  the  occurrence  of  characteristic  desqua- 
mation, anasarca,  or  albuminuria,  may  throw  valuable  light 
upon  a  doubtful  case. 

Prognosis.— The  mortality  varies  much  according  to  the 
age  and  social  circumstances  of  the  sufferers.  It  is  greatest 
among  very  young  children  (lo  to  25  per  cent.),  and  among 
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the  poor.  In  London  it  is  about  4  per  cent,  all  over  ;  in 
hospital  cases,  5-3  per  cent.  ;  between  ten  and  thirty  years 
of  age,  less  than  1-5  per  cent,  in  hospital  cases  (Caiger). 
Great  severity  of  the  throat  condition  or  of  head  symptoms, 
and  pre-existing  debihty  from  tubercular  or  renal  disease, 
are  grounds  for  anxiety. 

A  patient  convalescent  from  scarlatina  is  hable  to  be 
attacked  by  other  infectious  fevers.  The  most  important 
of  these,  in  order  of  frequency,  are  (according  to  Caiger) 
diphtheria,  chicken-pox,  measles,  and  whooping-cough. 

In  most  instances,  but  not  invariably,  an  attack  confers 
permanent  immunity.    A  relapse  is  occasionaUy  observed. 

Treatment.— As  the  streptococcus  plays  an  important  part 
in  causing  the  septic  symptoms  of  scarlatina,  the  disease 
has  been  treated  by  antistreptococcic  sera.  One  which  is 
said  to  have  yielded  encouraging  results  is  a  '  polyvalent ' 
serum  derived  from  several  different  races  of  streptococci. 
This  mode  of  treatment,  however,  has  scarcely  yet  gained 
an  established  position. 

In  a  mild  case  of  scarlet  fever  no  treatment  is  required 
beyond  isolation,  careful  nursing  in  a  warm  bed,  a  light  diet, 
in  which  abundance  of  milk  is  included,  and  regulation  of 
the  bowels.  In  cases  with  high  temperature  and  dehrium, 
the  cold  pack  may  be  of  great  service,  and,  apart  from  the 
pack,  an  ice-cap  may  be  kept  on  the  head.  In  severe  toxic 
cases,  stimulants  may  be  required.  Young  children  some- 
times have  to  be  fed  by  the  nose  or  rectum. 

When  the  throat  is  seriously  involved,  it  may  be  swabbed 
several  times  a  day  with  some  antiseptic  preparation  {e.g. 
carbolic  lotion,  i  to  2  per  cent.,  or  equal  parts  of  solution  of 
perchloride  of  iron  and  glycerin),  or  it  may  be  irrigated  with 
an  acid  solution  of  chlorate  of  potash.  Ice  may  be  given  to 
suck,  and  poultices  may  be  apphed  to  the  neck. 

The  ears  should  be  carefully  watched,  and  if  suppuration 
occurs  a  puncture  of  the  membrane,  after  cocainisation, 
may  do  much  to  preserve  the  hearing.  Arthritis  should  be 
ti-eated  by  fomentations  locally,  and  by  sahcylate  of  sodium 
or  Dover's  powder  internally.  Suppuration  in  the  tissues  of 
the  neck  will  require  surgical  measures. 
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During  desquamation,  the  skin  should  be  thoroughly- 
anointed  with  some  greasy  preparation  to  prevent  dissemina- 
tion of  the  scales,  and  a  warm  bath  should  be  given  from 
time  to  time.  On  account  of  the  susceptible  state  of  the 
kidneys,  every  precaution  must  be  taken  for  several  weeks 
to  avoid  chilling  ;  and  for  the  same  reason,  and  during  the 
same  period,  it  is  well  to  avoid  butcher's  meat  as  an  article  of 
diet.  Where  any  suppurative  complication  has  taken  place, 
a  change  to  the  country,  or  a  sea  voyage,  is  to  be  recom- 
mended as  an  aid  to  complete  recovery. 

The  patient  should  be  isolated  until  desquamation  has 
been  completed,  and  all  local  changes  about  the  throat, 
nose,  and  ears  have  been  attended  to. 

A  child  which  has  been  exposed  to  the  risk  of  infection 
should  undergo  quarantine  for  ten  days. 


8.  MEASLES  (MoRBiLLii). 

Definition. — An  acute  infectious  fever,  characterised  by 
catarrh  of  the  respiratory  tract  and  a  red  eruption. 

Etiology. — No  specific  microbe  is  yet  known.  The  disease 
is  highly  infectious,  and  is  readily  transmitted  before  the 
symptoms  are  distinctive.  It  usually  spreads  from  person 
to  person  by  the  breath,  nasal  secretions,  etc.,  but  may  be 
conveyed  by  fomites  or  by  a  third  person.  It  may  be 
regarded  as  endemic  in  most  civihsed  countries,  and  as  it 
is  so  widespread  and  so  infectious,  it  is  generally  acquired  in 
childhood.  The  susceptibihty  diminishes  with  each  year 
from  the  age  of  four  onwards,  but  it  is  found  in  Glasgow 
that  there  is  again  an  increase  in  the  number  of  the  cases 
between  the  ages  of  seventeen  and  thirty,  this  being  due 
to  the  migration  to  the  city  of  individuals  from  country 
districts  which  have  been  long  free  from  measles.  When  it 
has  attacked  virgin  soil  in  recent  times,  as  among  the 
Fiji  and  Faroe  Islanders,  it  has  proved  a  very  formidable 
disease  ;  the  explanation,  doubtless,  being  that  when  the 

^  Called  also  by  some  'rubeola,'  in  which  case  rubella  or  rotheln 
IS  distinguished  as  '  rubeola  notha  '  (bastard  rubeola). 
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disease  has  prevailed  in  a  country  for  countless  generations, 
a  certain  amount  of  resisting  power  is  developed  and 
inherited.  In  Britain  it  is  most  common  in  June  and 
December.  It  is  predisposed  to  by  any  existing  catarrh 
of  the  respiratory  system. 

Morbid  Anatomy. — The  post-mortem  appearances  are  not 
characteristic  ;  they  include  hyperemia  of  the  skin  and 
catarrh  of  the  respiratory  tract.  Death  is  almost  always 
due  to  some  comphcation,  and  accordingly  capillary  bron- 
chitis, pulmonary  collapse  and  broncho-pneumonia,  are  very 
commonly  found  after  death. 

Incubation.— The  incubation  period  is  ten  days  (four  to 

fourteen  days). 

Symptoms.— The  invasion  is  abrupt,  and  is  characterised 
by  shivering,  sneezing,  redness  and  watering  of  the  eyes, 
running  of  the  nose,  sickness,  headache,  a  hoarse  cough,  and 
sometimes  diarrhoea. 

The  eruption  appears  on  the  fourth  day,  and  both  it  and 
the  temperature  reach  their  maximum  about  thirty-six 
hours  later.  The  rash  appears  early  and  strongly  on  the 
face  which  is  often  swollen  ;  but  it  soon  extends  downwards 
over  the  trunk  and  limbs.  It  takes  the  form  of  small, 
red  slightly  elevated  spots,  which  increase  m  size  and  run 
together  to  form  irregular  patches.  The  latter  are  separated 
by  healthy  skin.  The  rash  generaUy  fades  by  the  seventh 
day,  but  a  brownish  staining  may  persist  for  some  days 
longer     A  very  fine  branny  desquamation  follows. 

The  temperature,  after  attaining  its  maximum,  falls  by 

crisis.  ^, 

Before  the  cutaneous  eruption  appears,  there  may  Ire- 
nuently  be  detected  on  the  mucous  membrane  of  the  cheeks 
and  hps  small  red  spots  with  bluish-white  centres  (Kophk  s 
spots)  Diagnostic  importance  has  been  attached  by 
Filatow,  Koplik,  and  others  to  these  spots,  smce  they  may 
be  present  from  one  to  three  days  earlier  than  the  cutaneous 

V°aHeties.-The  rash  may  appear  unusually  early  or 
unusually  late  ;  or  there  may  be  no  rash  at  all.  In  rare 
maUgnant  cases  itouc  type),  the  typhoid  state  develops,  and 
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the  rash  may  be  hsemorrhagic.^  In  the  pulmonary  type, 
grave  respiratory  symptoms,  due  to  capillary  bronchitis  or 
broncho-pneumonia,  are  present  from  the  commencement. 

Complications  and  Sequels. — These  are  in  great  measure 
exaggerations  or  extensions  of  lesions  which  are  normal  to 
the  disease.  Thus  there  may  be  severe  laryngitis.  Catarrh 
may  extend  from  the  medium-sized  bronchial  tubes  to  the 
capillary  tubes,  with  the  result  that  capillary  bronchitis, 
broncho-pneumonia,  and  pulmonary  collapse  develop. 
Lobar  pneumonia  is  a  much  less  common  complication  than 
the  lobular  type.  These  pulmonary  lesions  usually  appear 
at  the  height  of  the  fever,  but  sometimes  appear  in  convales- 
cence. Intestinal  catarrh  may  give  rise  to  diarrhoea,  and 
in  severe  cases  this  may  present  dysenteric  features.  Otitis 
media  may  occur,  and  may  go  on  to  suppuration  and  per- 
foration, and  lead  to  disease  of  the  cranium.  Phlyctenular 
ophthalmia  and  ulcerative  keratitis  are  other  compHcations. 
In  children,  gangrenous  stomatitis  {cancrum  oris  or  noma) 
and  gangrenous  vulvitis  (noma)  may  ensue.  Tuberculosis 
is  a  very  important  sequel.  In  rare  instances  paralysis  may 
occur.  Whooping-cough  may  closely  follow  the  attack  of 
measles. 

Diagnosis. — Even  without  a  history  of  exposure,  the 
symptoms  of  the  invasion  are  very  suggestive,  and  the 
rash  in  typical  cases  is  conclusive.  Kophk's  spots  are 
important  at  an  early  stage. 

In  rdtheln  the  rash,  or  the  tenderness  of  the  cervical 
glands,  is  often  the  first  thing  noticed,  and  the  pyrexia  is 
slight. 

In  scarlet  fever  there  are  vomiting  and  sore  throat,  there 
IS  no  coryza,  the  rash  appears  within  one  day  after  the  in- 
vasion, and  is  diffuse  and  not  patchv-  The  temperature 
tails  by  lysis  in  scarlet  fever,  and  by  crisis  in  measles. 

Small-pox  is  recognisable  by  the  severe  pain  in  the  back, 
the  rigor,  the  vomiting,  the  absence  of  catarrh,  and  the 
development  on  the  third  day  of  the  shot-like  eruption. 

Drug  eruptions  are  not  associated  with  fever. 

"^^^^^^^^^^  the  '  black  measles  '  of  old  writers  was  really 
measles.    It  may  have  been  haemorrhagic  smaU-pox. 
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Enema  rashes  may  be  in  part  measly,  but  are  apt  to 
assume  a  scarlatiniform  or  urticarious  aspect.  The  throat 
is  unaffected,  and  the  temperature  is  normal.  The  fact  of 
an  enema  having  been  given  may  suggest  the  nature  of  the 
eruption.  These  rashes  are  chiefly  seen  in  gastric  and 
pelvic  cases  in  females. 

Prognosis— Death  rarely  results  from  measles  itself,  but 
its  pulmonary  comphcations  render  it  one  of  the  most  fatal 
diseases  of  young  children.    After  the  fifth  year,  however, 
death  is  very  unusual.    The  mortahty  varies  enormously  m 
different  epidemics,  according  to  the  proportion  of  young 
children  attacked,  their  hygienic  conditions,  etc. 
Second  attacks  are  occasionally  observed. 
Treatment.— The  patient  should  be  kept  in  bed  in  a  warm 
but  well  ventilated  room.    The  diet  should  be  hght.  Bright 
hght  should  be  excluded  on  account  of  the  photophobia.  If 
the  rash  does  not  come  out  well,  a  hot  bath  may  be  given. 
A  simple  cough  mixture,   containing  ipecacuanha  and 
glycerin  or  syrup,  may  be  administered.    If  troublesome 
diarrhoea  is  present,  restriction  of  the  diet  to  milk  foods  may 
suffice  to  relieve  it ;  but  if  this  fails,  bismuth  or  lead,  with 
or  without  an  opiate,  should  be  employed. 

In  convalescence,  great  care  must  be  taken  to  avoid  a  chill. 
For  debilitated  children,  tonics,  cod-liver  oil,  and  malt  extract 
are  desirable.  A  change  of  air  is  also  advisable.  Isolation 
should  be  continued  for  three  weeks  after  the  appearance  of 
the  rash,  and  for  a  longer  period  if  the  catarrh  has  not  passed 

away  by  that  time.  . 
The  period  of  quarantine  after  exposure  to  the  risk  ol 

infection  should  be  at  least  sixteen  days. 

9.  ROTHELN 

(RUBELLA.       GERMAN     MEASLES.       RUBEOLA    NOTHA  OR 

RUBEOLA.!     Epidemic  Roseola.     Epidemic  Rose 
RASH.    Hybrid  Measles.    Hybrid  Scarlet  Fever). 
Definition.-An  acute,  specific,  infectious  disease  of  mild 
type  sometimes  attended  by  fever,  and  characterised  by  a 

1  See  footnote  on  p.  59- 
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measly  eruption,  enlargement  of  the  cervical  glands,  and 
catarrh  of  the  fauces. 

Etiology. — No  specific  microbe  is  known.  The  disease 
spreads  by  contact,  and  is  often  seen  in  adults. 

Morbid  Anatomy.— Nothing  characteristic  is  known. 
Moreover,  the  disease  never  kills. 

Incubation. — The  period  of  incubation  varies  from  one  to 
three  weeks. 

Symptoms. — The  disease  presents  features  of  resemblance 
both  to  measles  and  to  scarlet  fever,  and  is  apt  to  be  mis- 
taken for  one  or  other  of  these.  At  the  outset  the  patient 
feels  a  little  out  of  sorts,  and  the  rash  appears  in  the  course 
of  a  few  hours.  The  throat,  nose,  and  conjunctivae  are 
moderately  inflamed,  and  the  posterior  cervical  glands  are 
swollen  and  tender.  The  rash  is  often,  and  the  glandular 
affection  occasionally,  the  first  sign  of  illness.  Fever  is 
shght  or  may  be  absent.  The  patient  may,  indeed,  feel 
quite  well  the  whole  time. 

The  rash  generally  appears  first  on  the  face,  and  spreads 
thence  over  the  trunk  and  limbs.  It  consists  of  round  or 
oval,  slightly  elevated  spots,  which  may  run  together.  After 
two  or  three  days  it  fades,  and  a  branny  {/urfuraceous) 
desquamation  takes  place. 

Complications. — These  are  very  rare,  but  serious  involve- 
ment of  the  respiratory  system  has  been  known  to  occur. 

Diagnosis.— RubeUa  is  distinguished  from  scarlet  fever  by 
the  slightness  of  the  symptoms,  the  absence  of  vomiting, 
the  appearance  of  the  rash  on  the  first  day,  the  spotted  and 
not  continuous  character  of  the  rash,  and  the  involvement 
of  the  posterior  cervical  glands. 

It  is  distinguished  from  measles  by  the  trivial  character  or 
absence  of  catarrhal  symptoms,  by  the  appearance  of  the 
rash  on  the  first  day,  and  by  the  involvement  of  the  posterior 
cervical  glands. 

Prognosis.— Recovery  is  almost  invariable. 
A  second  attack  is  rare. 

Treatment.— As  a  rule  no  special  treatment  is  required. 

The  duration  of  quarantine  for  schools  should  be  twenty 
days. 
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Fourth  Disease. — According  to  Dukes  there  exists  a 
disease  which,  while  presenting  points  of  resemblance  to 
scarlet  fever,  measles,  and  rotheln,  is  distinct  from  all  three. 
In  this  fourth  disease  the  body  becomes  covered  in  the  course 
of  a  few  hours  with  a  diffuse  red  rash,  the  face  commonly 
escaping  altogether.  The  eruption  is  followed  by  desqua- 
mation. 


10.  INFLUENZA  (Epidemic  Catarrh.  Grippe). 

Definition.— An  acute,  epidemic,  febrile  disease,  appearing 
at  irregular  intervals,  and  spreading  rapidly  and  widely  ; 
due  to  a  specific  micro-organism  ;  assuming  very  varied 
aspects  in  different  cases,  and  hable  to  be  associated  with 
manifold  complications  and  sequels,  but  especially  with 
diseases  of  the  respiratory  system. 

Etiology.— The  specific  organism  was  described  by 
Pfeiffer  and  others  in  1892.  It  is  present  in  abundance  in 
the  nasal  and  bronchial  secretions,  and  sometimes  reaches 
the  blood.  It  is  also  found  in  the  lung  when  pneumonia 
complicates  the  disease.    It  is  one  of  the  smallest  bacilli 

known.  x  1 

Influenza  appears  to  be  endemic  in  Northern  Central 
Asia   and  it  travels  westward  from  this  region  by  the 
principal  trade-routes.    It  has  been  observed  to  spread  at  a 
rate  corresponding  to  the  most  rapid  mode  of  communica- 
tion, such  as  express  trains.    It  spreads  rapidly  from 
person  to  person,  and  with  the  exception  of  dengue,  there 
is  no  epidemic  disease  which  attacks  such  a  large  proportion 
of  the  population  within  a  short  time.    The  virus  is  trans- 
mitted in  the  sputum  directly  and  through  the  agency  o 
fomites.    It  occurs  independently  of  seasonal  influence,  but 
the  risk  of  pulmonary  complications  renders  it  more  or- 
midable  m  cold  than  in  warm  weather.    The  disease  has 
been  more  or  less  constantly  present  in  this  country  since 
the  winter  of  1889-90,  when  it  reappeared  after  bemg  absent 

ri^^-WHh  the  ao..tf.l  exception  c^  cat^ 
of  the  respiratory  tract,  there  is  no  anatomical  change  that 
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can  be  recognised  as  constant.  The  lesions  that  are  so 
common  in  fatal  cases  are  those  of  comphcations  or  of 
pre-existing  disease. 

Incubation. — The  incubation  period  is  usually  less  than 
forty-eight  hours. 

Symptoms. — In  the  suddenness  of  its  onset  influenza  is 
scarcely  rivalled  even  by  pneumonia.    The  invasion  is 
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Fig.  9.— Influenza, 

characterised  by  shivering,  fever  (sometimes  exceeding 
104°  ;  Fig.  9),  lassitude,  and  severe  aching  in  the  head,  back, 
and  legs,  and  sometimes  in  the  eyeballs.  There  may  be 
considerable  pain  in  the  fauces,  with  some  redness,  but 
without  obvious  swelling.  In  some  cases,  in  spite  of  the 
severity  of  the  symptoms,  no  physical  signs  of  local  disease 
can  be  made  out,  and  localising  symptoms  may  also  be 
absent. 
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After  a  few  days,  if  no  complication  is  present,  the 
temperature  falls  to  normal,  and  the  patient  is  free  from 
symptoms,  with  the  exception  of  considerable  prostration. 
Very  often,  however,  there  is  some  involvement  of  the 
respiratory  system.    In  this  catarrhal  type,  the  only  type 
which  seems  to  involve  the  risk  that  the  patient  will  infect 
others,  there  may  be  a  worrying  cough  without  physical 
signs  ;  or  coryza,  bronchitis,  pneumonia,  or  pleurisy.  The 
pneumonia,  which  is  usually  lobular,  though  sometimes 
lobar,  is  an  important  cause  of  death  in  epidemics  of 
influenza.    In  the  nervous  type  the  pains  are  particularly 
severe,  and  the  general  prostration  great.    In  the  gastro- 
intestinal type  there  is  vomiting,  abdominal  pain,  jaundice, 
or  diarrhoea.    In  the  febrile  type  the  pyrexia,  which  is  almost 
the  sole  manifestation  of  the  disease,  may  be  very  protracted, 
lasting  in  rare  instances  for  several  weeks.    In  such  cases 
the  spleen  may  be  enlarged.    Otitis  media  is  not  uncommon, 
and  keratitis  is  sometimes  observed.    Herpes  is  common. 

Later  Complications  and  Sequels.-Among  these  are 
phthisis,  bronchiectasis,  and  empyema;  endocarditis; 
rapidity,  slowness,  or  irregularity  of  the  heart's  action  ; 
angina  pectoris  ;  thrombosis  of  veins  ;  depression  of  spirits, 
melanchoha,  neurasthenia,  insomnia,  neuralgia,  and  multiple 

neuritis.  ^  ,  ^ 

Diagnosis.— The  epidemic  distribution  of  the  disease,  the 
abrupt  onset  of  the  fever,  the  very  suggestive  pains  and; 
the  severe  prostration  are  almost  characteristic.  If  the 
respiratory  tract  is  affected,  a  bacteriological  exammation 
of  the  sputum  will  indicate  the  nature  of  the  disease. 

Prognosis.-Though  the  case-mortahty  is  very  low,  the 
disease  attacks  such  a  large  proportion  of  popi^ation 
that  It  causes  many  deaths.    It  ^lUs  .chiefly  through 
pulmonary  complications,  and  by  cuttmg  off  the  subjects 
of  phthisis  and  heart  disease  and  other  debihtated  persons. 
One  attack  does  not  confer  immunity  against  subsequent 

^"Trtrtment.-The  patient  should  take  to  bed  at  the  earUest 
possible  moment,  and  remain  there  till  the  fever  has  ceased. 
He  ought  to  be  isolated,  and  the  sputum  should  be  dis- 
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infected.  An  abundance  of  light,  nourishing  food  is  desir- 
able. Phenacetin  (gr.  x.)  with  citrate  of  caffeine  (gr.  ii.), 
or  salicylate  of  sodium  (gr.  x.)  with  bromide  of  potassium 
(gr.  XV.),  may  be  used  for  the  pains,  and  may  be  repeated  at 
intervals  of  a  few  hours.  Phenazone  (antipyrin)  is  specially 
good  for  severe  pain  in  the  eyeballs.  If  the  heart  is  feeble, 
ammonia  and  strychnine  may  be  required.  Respiratory 
and  other  complications  must  be  treated  as  they  arise.  A 
change  of  air  and  tonics  are  desirable  to  complete  the 
convalescence. 


II.  LOBAR  PNEUMONIA 

(Acute  or  Fibrinous  or  Croupous  Pneumonia.  Pneu- 
monic OR  Lung  Fever.  Peripneumonia.  Pneu- 
monia Anginosa.  Pneumonitis). 

Definition. — An  acute  infectious  fever,  due  generally,  if 
not  always,  to  Frankel's  pneumococcus,  and  characterised 
by  local  inflammation  of  one  or  both  lungs  and  by  severe 
constitutional  symptoms. 

Etiology.— The  specific  organism  in  the  majority  of 
cases  is  the  Diplococcus  pneumonice  {Micrococcus  lanceolatus, 
Frankel's  pneumococcus),  which  is  found  in  the  rusty  spit 
and  hepatised  lung.  It  is  an  oval  coccus,  and  in  the  sputum 
is  surrounded  in  pairs  by  a  distinct  capsule.  This  microbe 
is  capable  of  causing  many  other  forms  of  inflammation  in 
man  (broncho-pneumonia,  inflammations  of  serous  mem- 
branes, meningitis,  endocarditis,  otitis  media,  etc.).  Another 
organism— viz.,  Friedlander's  pneumococcus  or  pneumo- 
bacillus— was  formerly  regarded  as  a  cause  of  pneumonia, 
but  recent  researches  tend  to  show  that  acute  lobar  pneu- 
monia is  due  to  the  diplococcus  alone.  Catarrhal  pneu- 
monia and  the  pneumonia  of  py^emic  conditions  are  caused 
by  various  micro-organisms. 

The  diplococcus  has  been  found  in  the  dust  of  rooms,  and 
is  frequently  present  in  the  mouths  of  healthy  persons,  so 
that  circumstances  which  diminish  the  resisting  power  of  the 
body  m  general,  or  of  the  lungs  in  particular,  are  important 

5—2 
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factors  in  the  etiology,  and  we  can  understand  why  exposure 
is  so  often  the  apparent  cause  of  an  attack.  As,  however, 
the  organism  is  often  to  be  found  in  the  blood  of  pneumonic 
cases  during  life,  it  is  quite  probable  that  the  microbe 
reaches  the  lung  in  many  instances  by  the  blood  rather  than 
by  the  respiratory  tract. 

The  disease  is  specially  prevalent  in  the  late  winter  and 
early  spring.  It  occasionally  appears  in  epidemic  form. 
When  favoured  by  defective  sanitary  conditions,  it  may 
haunt  particular  dwellings  ;  and  in  rare  instances  it  is  trans- 
mitted from  person  to  person,  either  directly  or  by  the 

medium  of  fomites. 

Males  suffer  more  frequently  than  females.    One  attack 
predisposes  to  another,  so  that  a  person  may  suffer  from  the 
disease   over  and  over  again.    Alcoholism  and  various 
specific  fevers  (especially  influenza)  predispose  to  pneu- 
monia.   An  injury  to  the  lung  resulting  from  a  blow  on  the 
chest  is  an  occasional  cause  ('  contusion  pneumonia  ').  Old 
people  and  those  who  are  debihtated  by  any  chronic  disease 
may  be  carried  off  by  pneumonia.    There  is  reason  to  fear 
that  the  mortahty  of  pneumonia  has  greatly  mcreased  m 
Scotland  during  the  past  half -century      Statistics  point  to 
an  increase  also  in  the  large  cities  of  the  United  States. 
Indeed,  pneumonia  is  taking  the  place  of  phthisis  as  the 
most  important  cause  of  death  among  us.  ^  . 

Morbid  Anatomy.-The  pneumococcus  is  found  m  the 
affected  lung,  but  in  a  large  proportion  of  ^I'^^^'^'J^ 
present  in  the  blood,  and  it  may  thus  reach  the  various 
organs  and  give  rise  to  metastatic  inflammations  The 
changes  in  the  lungs  are  due  to  a  fibrinous  inflammation  of 
thealveoh.    The  process  consists  of  four  stages. 

In  the  first  stage  {engorgement,  congestion,  or  splemsatton), 
the  pulmonary  capillaries  are  injected,  and  ™  ^^^^^^^ 
present  m  the  air-vesicles.    The  lung-tissue  is  dark  red,  a^^^ 
pits  on  pressure,  though  it  still  floats  m  water.    The  alveoli 
contain  kucocytes  and  red  corpuscles,  as  well  as  serous  fluid 

and  air. 

.  See  statistical  paper  by  Alex.  Fraser  in  Glasgow  Medical  Journal 
1902,  Ivii.,  pp.  172-179- 


LOBAR  PNEUMONIA 


69 


In  the  second  stage  {red  hepatisation),  the  infundibula  and 
vesicles  are  filled  with  fibrin  and  leucocytes,  with  some  red 
corpuscles.  The  lung  is  red,  firm,  and  heavy,  sinking  in 
water.  Such  solid  lung  accurately  conducts  to  the  ear 
placed  over  it  the  respiratory  and  other  sounds  produced  at 
the  larynx.  The  red  corpuscles  in  the  alveoli  give  the  rusty 
colour  to  the  sputum  in  the  first  and  second  stages. 

In  the  third  stage  {gray  hepatisation),  leucocytes  are 
crowded  into  the  alveoli,  and  by  compressing  the  capillaries 
cause  ansemia  of  the  tissue,  so  that  the  lung  is  pale.  Fibrin 
and  red  corpuscles  are  no  longer  recognisable. 

In  the  fourth  stage  {resolution),  the  condition  reverts  to 
the  normal.  The  cells  and  fibrin  become  fatty  and  soften, 
and  are  in  great  measure  absorbed,  though  sometimes  partly 
removed  by  expectoration.  Sometimes,  instead  of  this, 
leucocytes  continue  to  accumulate,  and  they  and  the  fibrin 
continue  to  soften  till  the  lung-tissue  seems  bathed  in  pus 
{purulent  infiltration).  It  is  doubtful  how  far  recovery  is 
possible  under  these  circumstances.  In  either  case,  the 
lung,  though  still  sinking  in  water,  is  much  less  firm,  and 
is  shppery,  dirty  gray  in  colour,  and  very  easily  torn.  It  is 
sometimes  possible  to  see  the  different  stages  in  different 
parts  of  a  lung.  In  fatal  cases,  death  very  frequently  occurs 
at  the  period  of  transition  from  red  to  gray  hepatisation. 

The  extent  of  the  disease  varies  greatly.  It  often  involves 
one  lobe  of  a  lung,  or  rather  more  or  less  than  one  lobe  ;  it 
may  involve  almost  the  whole  of  one  lung  ;  or  both  lungs 
may  be  affected. 

The  pleura  over  the  inflamed  area  is  almost  always  coated 
with  a  layer  of  fibrin,  and  as  this  may  give  rise  to  friction- 
sound  during  life,  it  is  possible  that  the  expression  '  pleuro- 
pneumonia '  (as  distinct  from  pneumonia)  is  scarcely  war- 
ranted so  often  as  was  formerly  supposed. 

The  spleen  is  frequently  enlarged,  but  by  no  means 
always. 

Incubation.— The  incubation  period  varies  from  two  days 
downwards.  In  one  case  it  appeared  to  be  between  twelve  and 
twenty-four  hours,  and  in  another  it  was  less  than  four  hours 

Symptoms.— As  the  disease  is  met  with  in  a  vigorous  adult 
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the  invasion  is  often  very  characteristic.    In  the  midst  of 
apparent  health,  or  after  being  out  of  sorts,  or  having  an 
ordinary  cold  for  one  or  for  several  days,  the  patient  is 
seized  with  a  rigor  ;  and  about  the  same  time  a  severe  pain 
(due  to  involvement  of  the  pleura)  develops  in  the  side  of  the 
chest.    In  some  instances  the  pain  is  referred  to  the  abdo- 
men, and  this  has  occasionally  led  to  an  operation  for 
abdominal  disease.    In  children,  convulsions  are  common 
at  the  outset.    The  temperature  rises  rapidly.    In  a  day 
or  two  the  appearances  have  become  so  characteristic  in 
typical  cases  that  the  diagnosis  may  be  made  without 
touching  the  patient.    He  lies  on  his  back  with  cheeks 
flushed,  breathing  very  rapidly,  but  not  with  difficulty  ; 
there  is  often  an  eruption  of  herpes  about  the  mouth  or 
nose  ;  there  is  a  short,  painful  cough  ;  the  sputum  is  scanty, 
tenacious,  and  rust-coloured  ;  and  the  chlorides  of  the  urine 
are  deficient  or  absent.    The  flush  on  the  face  may  be 
specially  marked  on  the  same  side  as  the  pulmonary  lesion. 
The  pulse  is  much  accelerated  (loo  to  130),  but  the  respira- 
tion is  proportionately  still  more  disturbed  (35  to  60).  The 
temperature  is  perhaps  103°  or  104°,  but  may  be  higher. 
The  pyrexia  is  continuous,  though  it  sometimes  varies  a  good 
deal  in  the  course  of  the  day  (Fig.  2,  p.  5).    The  urine  is 
concentrated. 

As  the  disease  progresses  the  pain  becomes  less  urgent  ; 
the  pulse  becomes  softer  ;  the  tongue  is  foul,  or  perhaps  dry 
and  nearly  clean  ;  insomnia  may  be  obstinate  ;  delirium  may 
be  present,  especially  at  night ;  diarrhoea  with  green  stools 
is  not  uncommon,  and  sometimes  the  urine  is  passed  into 
the  bed.  In  drunkards,  the  deUrium  may  take  the  form  of 
delirium  tremens.  Leucocytosis  is  well  marked  in  favour- 
able cases;  it  appears  early,  and  disappears  when  the 
pyrexia  subsides  ;  the  white  corpuscles  may  number  from 
15,000  to  40,000  per  cubic  millimetre. 

After  a  period  of  from  five  to  ten  days,  the  temperature 
falls  by  crisis,  usually  reaching  the  normal  within  twelve 
hours.  The  frequency  of  the  pulse  and  of  respiration  is 
greatly  lowered  at  the  same  time,  and  there  may  be  profuse 
sweating  (Fig.  10).    Sometimes  there  is  a  pseudo-crisis  a 
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day  or  two  before  the  crisis,  and  occasionally  the  defer- 
vescence is  by  lysis.  ,  ^  j  ^ 
Physical  Signs.-The  physical  signs  in  the  chest  do  not 
change  nearly  so  rapidly  as  the  symptoms,  either  at  the 
invasion  or  at  the  crisis.  Moreover,  they  vary  greatly  ni 
different  cases.    In  a  typical  attack  the  decubitus  is  dorsal, 


Fig,  10. — Pneumonia,  with  Rapid  Simultaneous  Decline  of  Tempera- 
ture, Pulse,  and  Respiration.    (Annie  S.,  set.  13.) 

and  the  respiratory  movements,  though  rapid,  are  not 
embarrassed.  Movement  is  restricted  on  the  affected  side 
of  the  chest.  In  the  early  stage,  percussion  over  the  affected 
portion  of  lung  may  be  somewhat  dull,  or  it  may  be  tym- 
panitic ('  Skodaic  resonance  ').  The  respiratory  murmur 
may  be  much  enfeebled,  and  is  frequently  accompanied  by 
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a  very  fine  crepitus,  which  is  supposed  to  be  due  to  separa- 
tion of  the  sticky  walls  of  the  alveoli,  though  attributed  by 
some  to  pleural  friction. 

After  a  couple  of  days,  when  hepatisation  is  established, 
percussion  is  dull,  though  often  associated  with  a  distinct 
degree  of  tympanicity.  The  respiratory  murmur  is  tubular, 
and  no  longer  accompanied  by  crepitus.  Vocal  fremitus  is 
increased,  and  whispered  pectoriloquy  is  recognisable.  If, 
as  sometimes  happens,  the  bronchial  tubes  are  filled  with 
fibrinous  exudation  or  with  thick  secretion,  there  may  be  no 
tubular  breathing,  and  vocal  fremitus  may  be  diminished. 

When  resolution  sets  in,  moist  rales  {crepitus  redux) 
become  audible.  These  are  coarser  than  the  early  crepita- 
tions, and  result  from  the  bursting  of  bubbles  produced  by 
the  air  entering  the  alveoli  and  mixing  with  the  softening 
exudation.  The  other  signs  are  not  necessarily  altered. 
The  physical  signs  may  be  late  in  developing,  and  may 
persist  for  a  considerable  time  after  defervescence.  Tympa- 
nicity may  be  present  for  a  long  time  before  dulness  is  added 
to  it,  or  takes  its  place.  One  part  of  the  lung  may  yield 
a  tympanitic  and  another  a  dull  note.  Enfeeblement  of  the 
respiratory  murmur  may  be  far  more  striking  than  any 
change  in  its  quality.  In  central  pneumonia,  where  the 
consolidated  area  is  deeply  seated,  there  may  be  almost 
no  abnormal  physical  signs,  but  simply  the  cough,  rusty 
sputum,  herpes,  and  various  general  symptoms,  to  indicate 
the  nature  of  the  illness. 

As  the  lesion  often  spreads  in  the  lung,  different  groups  of 
physical  signs  may  be  recognisable  at  different  parts. 

Varieties.— Latent  pneumonia,  where  there  are  the  S3^mp- 
toms  but  not  the  physical  signs  of  pneumonia,  corresponds, 
no  doubt,  in  most  cases,  if  not  always,  to  a  central  consohda- 
tion.  In  double  pneumonia,  both  lungs  are  involved.  It 
has  been  supposed  that  apex  pneumonia  is  specially  Hable 
to  be  associated  with  profound  nervous  prostration,  but 
the  evidence  for  this  is  insufficient.  Migratory  or  creeping 
pneumonia  wanders  from  one  part  of  the  lung-tissue  to 
another,  on  the  same  or  on  the  opposite  side  ;  this  is  one 
explanation  of  the  gradual  defervescence  which  is  occasionally 
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met  with.  Pneumonia  in  old  and  in  alcoholic  subjects  may 
set  in  insidiously.  The  terminal  pneumonia  of  cachectic 
diseases  may  manifest  itself  by  almost  no  symptoms  at  all. 
A  slight  elevation  of  temperature,  and  possibly  a  pain  in 
the  side,  may  lead  to  an  examination  of  the  chest,  and  in  this 
way  a  small  area  of  tubular  breathing  is  discovered.  Or  the 
patient  may  be  so  near  death  that  such  an  examination 
cannot  be  properly  carried  out.  Secondary  pneumonia 
follows  some  other  disease,  such  as  influenza,  typhus,  or 
diphtheria.  Asthenic  {adynamic,  toxic,  or  typhoid)  pneu- 
monia is  characterised  by  intense  prostration,  the  toxjemic 
phenomena  predominating  over  those  referable  to  the  local 
lesion. 

Resolution  is  sometimes  delayed.  In  such  cases,  deferves- 
cence may  be  by  crisis  in  the  usual  way,  or  by  lysis  ;  but 
even  after  many  weeks  the  lung  may  recover  completely. 

In  rare  instances,  pneumonia  terminates  in  pulmonary 
abscess,  in  gangrene  (chiefly  in  old,  alcohoHc,  diabetic,  or 
otherwise  debilitated  subjects),  in  tuberculosis,  or,  fourthly, 
in  pulmonary  cirrhosis. 

Complications  and  Sequels. — Bronchitis  may  accompany 
the  attack,  so  that  the  sputum  may  be  abundant  and  muco- 
purulent. The  pleurisy  may  be  accompanied  by  serous  as 
well  as  fibrinous  exudation,  or  it  may  go  on  to  suppuration. 
Endocarditis  (benign  or  ulcerative)  and  pericarditis  (especi- 
ally in  children,  and  in  double  or  left-sided  pneumonia)  are 
not  uncommon.  Meningitis  is  occasionally  met  with,  and 
is  attributable,  like  ulcerative  endocarditis,  to  the  pneumo- 
coccus  ;  it  may  escape  recognition  during  hfe.  Jaundice 
(probably  of  the  toxsemic  variety),  membranous  cohtis, 
parotitis,  otitis  media,  nephritis,  and  erythema  multiforme 
are  occasional  complications.  Pneumonia  and  rheumatism 
may  be  associated,  and  the  combination  may  lead  to  hyper- 
pyrexia (see  Fig.  7,  p.  12). 

Diagnosis.— In  a  large  proportion  of  cases,  the  combina- 
tion of  symptoms  and  physical  signs  is  unmistakable.  In 
cachectic  cases,  the  risk  is  of  overlooking  the  pulmonary 
affection  altogether.  In  acute  and  chronic  alcoholism,  the 
cerebral  symptoms  may  mask  all  others,  and  the  lungs 
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should  therefore  be  examined  as  a  matter  of  routine.  In 
children,  the  head  symptoms  may  lead  to  a  diagnosis  of 
meningitis.    In  children,  too,  pleural  effusion  may  give  rise 
to  physical  signs  very  like  those  of  pneumonia,  and  an 
exploratory  puncture  may  be  required  to  settle  the  question. 
If,  however,  the  dulness  is  at  all  extensive,  the  absence  of 
cardiac  displacement  is  strongly  in  favour  of  pneumonia. 
Acute  tuberculo-pneumonic  phthisis  may  be  indistmguish- 
able  from  pneumonia  until  tubercle  baciUi  and  elastic  tissue 
appear  in  the  sputum.    While  careful  watch  must  be  kept 
over  the  condition  of  the  lungs  and  heart  and  their  serous 
membranes,  it  is  very  important  to  avoid  much  shifting  of 
the  patient  and  prolonged  examinations.    The  back  of  the 
chest  should  be  reached  by  rolling  the  patient  on  to  his 
side,  and  not  bv  letting  him  sit  up. 

Prognosis.-bifferent  statistics  show  rates  of  mortahty 
varying  within  limits  as  wide  as  6  per  cent,  and  38  per  cent.  ; 
about  18  per  cent,  appears  to  be  the  average  of  all  cases. 
Above  twenty  years  of  age,  it  rises  with  each  decade 
Chronic  alcoholism,  chronic  visceral  disease,  and  a  recent 
attack  of  influenza  are  unfavourable  elements  m  prognosis. 
The  absence  of  leucocytosis  is  very  ominous,  even  though 
every  other  feature  in  the  case  would  justify  a  favourable 
outlooK.    The  brown,  watery  sputum,  known  as  prune- 
iuice'  expectoration,  and  pointing  to  the  supervention  of 
j::imonary  edema,  is  a  bad  sign.     A  V^^Y::C^r 
above  120  in  an  adult,  a  hyperdicrotic  pulse,  and  an  irregular 
pulse  are  unfavourable.    Sudden  -Uapse  -^J  ^^^^^^^^ 
prove  fatal.    Comphcations  may  add  greatly      the  g^v^^^^^^ 
of  the  case.    Persistent  severe  pam  or      tress  -  t^^^^^^^^^ 
generally   or  in  the  cardiac  region  m  particular  should 
T^S^rMs.    The  toxemia  of  the  disease  bears  no 
constant  relation  to  the  extent  of  lung  involved. 

Death  IS  rarely  due  directly  to  the  disease  of  the  lung  , 
hnf  is  often  due  to  cardiac  failure,  sometimes  to  toxic 
pllg  of  the  respiratory  or  other  nerve-centres,  and 

not  necessarily  fatal. 
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One  attack  of  pneumonia  confers  no  immunity  against  a 
later  attack.  Recurrences  are  frequent.  The  late  Sir  James 
Paget  had  six  attacks  in  twenty  years,i  and  a  case  has  been 
recorded  in  which  there  were  twenty-eight  attacks. 

Treatment. — As  the  disease  cannot  be  arrested  by  any 
means  yet  known,  the  treatment  is  almost  wholly  sympto- 
matic. The  diet  should  be  that  which  is  adapted  to  the 
febrile  state,  but  care  should  be  taken  not  to  give  too  much 
liquid,  lest  flatulent  distension  of  the  abdomen  should 
embarrass  the  heart's  action.  Bleeding  may  be  performed 
in  robust  subjects  at  the  very  outset.  Antipneumococcic 
serum  (20  c.c  injected  subcutaneously  twice  a  day)  has 
been  recommended  by  some,  but  has  not  yet  been  generally 
accepted  as  beneficial.  For  severe  pain  in  the  side,  morphine 
may  be  injected  at  the  commencement ;  but  later  on, 
opiates  must  only  be  used  with  the  utmost  caution,  on 
account  of  their  influence  on  the  respiratory  centre. 
Poultices,  either  iced  or  hot,  may  also  be  used  to  relieve  the 
pain.  If  the  cough  is  troublesome,  a  mixture  containing 
spirit  of  chloroform  and  carbonate  of  ammonium  is  suitable. 
To  allay  fever,  ice-bags  may  be  applied  over  the  affected 
side  of  the  chest,  and  the  limbs  should  be  sponged  with  cold 
water.  Hyperpyrexia  must  be  treated  by  a  cold  or  tepid 
bath.  Severe  head  symptoms  may  be  reheved  by  the  bath 
or  by  the  cold  pack.  Cardiac  stimulants  are  indicated  in 
many  cases,  and  very  specially  in  presence  of  marked  head 
symptoms,  with  a  hard,  dry  tongue  and  very  soft  pulse.  In 
recent  years  there  has  been  a  strongly  growing  tendency  to 
remove  alcohol  from  the  Hst  of  stimulants  of  the  cardiac 
muscle.  The  results  of  experiments  on  animals  are  certainly 
against  it.  It  may,  however,  be  occasionally  of  service  as  a 
narcotic— for  instance,  in  the  insomnia  of  the  typhoid  state. 
Under  such  circumstances  the  best  plan  is  to  give  a  few 
doses  experimentally  and  watch  the  results.  If  the  pulse- 
rate  comes  down,  the  tongue  becomes  less  dry,  and  the 
restlessness  abates,  alcohol  should  be  continued.  A  dose 
of  whisky  may  also  be  comforting  to  the  patient  in  the 
collapse  of  the  crisis.  Alcohol  is  sometimes  advocated  as  a 
^  '  Memoirs  and  Letters,'  p.  190. 
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food,  but  in  pneumonia  there  is  seldom  any  serious  difftculty 
in  getting  the  patient  to  take  an  abundance  of  milk.  Where 
alcohol  is  employed  it  should  be  given  in  the  form  of  very 
old  brandy  or  whisky,  the  daily  allowance  of  either  being 
from  3  to  lo  ounces.    From  the  beginning  of  any  serious 
case  strychnine  should  be  given  hypodermically      to  ^  gram 
every  few  hours),  and  ammonia  with  strophanthus  may  be 
administered  by  the  mouth  several  times  a  day.  Hypo- 
dermic injections  or  enemata  of  saline  solution  (i  to  2  pints) 
may  be  employed  as  an  attempt  to  promote  the  removal  of 
toxin  from  the  body.    Oxygen  gas,  well  diluted  with  air, 
should  be  tried  if  there  is  much  cyanosis.    A  suitable 
hypnotic  is  greatly  needed  ;  the  safe  ones  are  apt  to  fail, 
and  the  powerful  ones  are  not  safe  in  this  disease.  Paralde- 
hyde, even  in  3-drachm  doses,  is  apt  to  increase  the 
delirium.    In  some  cases  morphine  can  be  given  m  small 
quantity  for  this  purpose  with  good  result;  and  if  the 
patient  seems  likely  to  sink  from  exhaustion,  arismg  largely 
from  his  insomnia,  it  may  be  justifiable  to  run  some  risk  to 

^'X^siTum  of  pneumonia  ought  to  be  disinfected,  and 
attention  should  be  given  to  any  dwelling  that  appears  to 
be  a  haunt  of  the  disease. 


12.  EPIDEMIC  CEREBRO-SPINAL  MENINGITIS 

(Cerebro-spinal  fever.  Cerebral  Typhus.  Spot^^^^^^^ 
Fever.  Petechial  Fever.  Malignant  Purpuric 
Fever). 

Definitio„.-An  infectious  fever,  occurring  in  epidemics 
and  sporadically,  caused  by  a  specific  ™<=™-°^g^"'^,'";^^"f 
characterised  by  inflammation  of  the  cerebro-spinal  mem- 

Zn^.  or 

Wpirhselbaum  m  1887.    it  occurs  mubLiy  w  . 
WeicnseiDdui  /  diplococcus  which  is  not 

of  the  exudation.  It  is  a  smaii  a  p  ^^^^^ 
unhke  the  gonococcus.    it  is  to  oe  note  , 
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Sporadic  cases  characterised  by  the  same  anatomical  and 
cHnical  features  may  apparently  be  due  to  another  organism, 
such  as  the  pneumococcus,  streptococcus,  staphylococcus, 
or  Bacillus  typhosus. 

The  disease  does  not  pass  directly  from  person  to  person, 
nor  is  it  transmitted  by  the  excreta  or  by  fomites.  It  may 
occur  in  the  form  of  a  house  epidemic,  exactly  as  in  the  case 
of  pneumonia.  It  attacks  principally  children  and  young 
adults.  Epidemics  are  seldom  widespread,  and  are  of  rare 
occurrence  in  Britain  ;  they  occur  mostly  in  winter  and 
spring.  Sporadic  cases,  however,  are  not  uncommon  in 
this  country.  The  disease  is  favoured  by  defective  hygienic 
conditions  and  by  fatigue.  It  is  probable  that  the  microbe 
reaches  the  membranes  by  way  of  the  nose  and  naso-pharynx. 
It  has  been  found  in  the  nasal  secretion  and  in  the  blood  of 
patients  suffering  from  this  disease. 

Morbid  Anatomy. — In  malignant  cases,  there  may  be 
simply  intense  hyperjemia  of  the  brain  and  cord.  In  acute 
cases,  there  is  a  purulent  or  fibrino-purulent  exudation  in 
the  soft  membranes,  distributed  irregularly  over  both  base 
and  vertex  of  the  brain,  and  in  the  case  of  the  spinal  cord 
most  marked  on  the  posterior  surface  of  the  lower  portion. 
The  exudate  consists  chiefly  of  polynuclear  leucocytes. 
The  ventricles  are  distended  with  turbid  fluid.  The  cranial 
nerves  and  spinal  nerve-roots  are  apt  to  be  embedded  in 
the  exudation.  In  more  chronic  cases  the  membranes 
are  thickened.  The  spleen  may  or  may  not  be  enlarged. 
Pneumonia  or  broncho-pneumonia  is  sometimes  present. 

Symptoms. — The  incubation  period  is  unknown.  The  in- 
vasion is  usually  sudden,  with  severe  occipital  headache, 
shivering,  vomiting,  and  pyrexia,  to  which  pain  and  stiffness 
in  the  muscles  of  the  neck  are  soon  added.  There  are  pain 
and  tenderness  along  the  spine,  and  the  muscles  of  the  back 
are  rigid.  The  patient  becomes  restless  and  often  delirious. 
Herpes  appears  about  the  mouth  ;  and  purpura,  erythema, 
or  some  other  eruption  may  appear  elsewhere.  The  skin  is 
hypersesthetic,  and  there  may  be  abnormal  sensitiveness  to 
light  and  sound.  The  head  is  retracted,  and  squint  is  often 
present.    The  patient  Hes  on  one  side  with  the  legs  drawn 
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up,  and  Kernig's  signi  is  observable.  The  pyrexia  is  irregular 
and  in  no  way  characteristic.    Leucocytosis  is  well  marked. 

The  duration  varies  from  a  few  hours  to  many  weeks. 
Defervescence  is  gradual.  Most  fatal  cases  die  in  the  first 
week.  In  cases  that  survive,  convalescence  is  often  very 
slow. 

Varieties.— In  the  malignant  type  (maUgnant  purpuric 
fever)  death  may  occur  in  a  few  hours,  with  well-marked 
hemorrhages  in  the  skin.  The  abortive  type  enters  on  the 
stage  of  convalescence  after  one  or  two  days  ;  the  symptoms 
may  be  shght  or  severe.  In  the  intermittent  variety,  the 
symptoms  intermit  or  remit  every  day  or  two.  In  the 
chronic  form  described  by  some  writers,  recurrences  may 
take  place  during  several  months. 

Complications  and  Sequels.-Among  these  are  coryza, 
pneumonia,  pleurisy,  pericarditis,  P^^^f  ^; ,=^'^'1^ 
Headache  may  persist  for  a  long  time  after  the  attack,  and 
in  some  instances  chronic  hydrocephalus  develops^  The 
optic  and  other  ocular  nerves  may  be  inflamed.    There  is 
oLn  inflammation  of  the  labyrinth  and  sometmes  of  the 
middle   ear.    Persistent   deafness   is  perhaps   the  mos 
Sequent  sequel  of  this  disease,  and  is  -  — on  causey 
deaf-mutism  in  countries  where  it  prevails.    If  the  inflam 
matioTdamages  the  substance  of  the  brain  or  cord,  aphasia. 
Segia,  and  paraplegia  may  result,  but  these  often  pass 

'"oLfosis -The  most  important  point  is  the  combination 
of  ^mZms  pointing  to  an  acute  febrile  disease  of  sudden 
onset  w  th  symptoms  of  inflammation  of  the  membranes  o 
thet  Jn  and  cord.  Moreover,  the  disease  may  be  epidemic 
at  the  i^me.  To  these  may  be  added  the  cutaneous  erup- 
!        K?rni^'s  sign   complications  such  as  deafness  and 

sr— ^^^^^^^ 

meningitis,  but  may  occur  also  m  entenc  fever. 
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may  be  employed.  The  large  hollow  needle  is  inserted  at  a 
little  distance  from  the  middle  line,  just  below  the  spinous 
process,  and  is  driven  upwards  and  inwards  through  the 
space  between  the  third  and  fourth,  or  between  the  fourth 
and  fifth,  lumbar  vertebrae.  The  fluid,  which  is  reached  at 
the  depth  of  about  i  inch  in  infants  and  2  inches  in  adults, 
commonly  flows  out  drop  by  drop,  and  may  be  collected  in  a 
sterile  tube.  Some  of  it  should  be  at  once  centrifugalised  and 
examined  for  the  specific  microbe  by  cover-slip  preparations. 

It  should  be  remembered  that  pneumonia  and  enteric  fever 
may  be  accompanied  by  symptoms  suggestive  of  meningitis. 
Herpes,  common  in  cerebro -spinal  fever  and  in  pneumonia, 
is  rare  in  enteric.  Pneumonia  and  enteric  run  a  definite 
course,  whereas  cerebro -spinal  fever  is  very  irregular  in  this 
respect. 

Prognosis. — The  mortality  varies  in  different  epidemics 
from  20  to  75  per  cent.  The  mortality  is  much  higher  in 
children  than  in  adults.  Coma  and  recurring  convulsions 
are  unfavourable  signs. 

Second  attacks  have  been  occasionally  observed. 

Treatment. — Morphine  given  hypodermically  is  generally 
recognised  as  a  valuable  remedy  in  this  disease.  In  a 
vigorous  subject,  wet  cups  or  leeches  may  be  applied  to  the 
back  of  the  neck  for  the  rehef  of  pain.  Ice-bags  should  be 
apphed  to  the  head  and  spine.  Early  and  repeated  lumbar 
puncture  has  given  encouraging  results.  It  tends  to  prevent 
increase  of  pressure  in  the  cerebro-spinal  canal,  and  it  is  at 
least  harmless  in  this  disease.  Temporary  benefit  has  been 
reported  to  follow  the  introduction  of  an  antiseptic  into  the 
cerebro-spinal  fluid.  About  50  c.c.  of  cerebro  spinal  fluid 
having  been  withdrawn  by  lumbar  puncture,  the  same 
quantity  of  normal  saline  solution  (0-9  per  cent.)  is  intro- 
duced through  the  needle.  This  is  followed  by  to  c.c.  of  a 
I  per  cent,  solution  of  lysol,  after  which  the  needle  is  with- 
drawn. This  procedure  is  repeated  every  second  day  till  the 
cerebro-spinal  fluid  withdrawn  is  quite  clear  and  limpid. 
Otherwise  the  treatment  is  symptomatic.  Every  effort 
should  be  made  to  feed  the  patient  well,  as  the  disease  may 
be  very  protracted. 
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13.  POSTERIOR  BASIC  MENINGITIS 

(NON-TUBBRCULAR,    OR    SiMPLE    OCCLUSIVE  LEPTOMENIN- 
GITIS.   Cervical  Opisthotonos  of  Infants). 

This  is  possibly  a  form  of  sporadic  cerebro-spinal  menin- 
gitis, though  Still  has  described  as  its  cause  a  specific 
diplococcus,  which  differs  very  sHghtly  from  the  Diplococcus 
iniracellularis.  Its  usual  mode  of  access  to  the  posterior 
fossa  of  the  base  is  by  the  naso-pharynx,  Eustachian  tube, 
middle  ear,  and  petro-squamosal  suture.  The  disease  is  not 
uncommon  in  the  first  six  months  of  Ufe,  and  is  almost 
confined  to  children  under  two  years  of  age.  It  is  most 
common  in  winter  and  spring,  and  appears  to  be  endemic 

in  large  towns. 

Morbid  Anatomy.— In  the  early  stages  of  this  disease, 
inflammatory  exudation  is  found  in  the  soft  membranes  at 
the  base,  and  especially  over  the  fourth  ventricle.  After  some 
months  the  exudation  is  replaced  by  thickening  and  adhesions. 

Symptoms.— The  onset  is  abrupt,  with  head  retraction, 
tonic  convulsion  and  vomiting,  soon  followed  by  languor 
and  irritabihty.    The  retraction  of  the  head  is  the  most 
characteristic  symptom  of  the  disease,  and  it  usually  persists 
for  weeks.    There  is  often  much  crying.    Retraction  of  the 
abdomen  is  rare.    Blindness  is  common,  but  is  not  accounted 
for  by  optic  neuritis  ;  it  may  be  recovered  from  completely. 
Vomiting  and  emaciation  are  important  symptoms.  There 
is   moderate   fever.    Hydrocephalus   often   results  from 
adhesions  between  the  cerebellum  and  medulla  oblongata 
dosing  the  openings  in  the  pia  mater.    A  common  time  for 
death  to  occur  is  from  five  weeks  to  three  months  after 
the  onset.    About  50  per  cent,  of  cases  die,  16  per  cent^ 
recover  completely,  and  the  remainder  survive  m  a  state  ot 
disablement  from  hydrocephalus,  blindness,  deafness  etc. 

Treatment.-Great  attention  should  be  paid  to  feedmg. 
Mercurial  inunctions  and  the  internal  administration  of 
potassium  iodide  (i  to  3  grains  every  two  hours)  should  be 
promptly  employed.  Puncture  of  the  tympanic  membrane 
has  sometimes  been  followed  by  improvement. 
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14.  DIPHTHERIA  (Membranous  Croup). 

Definition. — An  acute  infective  disease,  due  to  a  specific 
micro-organism  ;  characterised  by  a  membranous  inflam- 
mation of  the  faucial,  nasal,  or  laryngeal  mucous  membrane, 
or  occasionally  of  a  wound  ;  and  often  causing  great  prostra- 
tion, with  degenerative  changes  in  the  heart,  kidneys,  and 
peripheral  nerves. 

Etiology. — The  specific  microbe  is  the  Klebs-Loffler 
bacillus,  which  is  a  small  bacillus  with  rounded  ends.  It 
stains  irregularly,  and  thus  has  a  segmented  appearance. 
It  is  present  in  the  membranous  exudation,  but  seldom 
invades  the  system  unless  in  very  severe  cases.  The 
symptoms,  therefore,  are  due  to  the  absorption  of  the 
specific  toxin.  The  bacillus  can  survive  for  several  weeks 
after  being  dried,  and  it  grows  very  well  in  milk.  Con- 
taminated milk  often  spreads  the  disease,  but  drinking- 
water  does  not  appear  to  do  so.  The  bacillus  may  easily 
be  ejected  from  a  diphtheritic  throat  by  coughing  or  sneezing, 
and  it  may  then  reach  a  healthy  person  either  immediately 
or  after  drying. 

The  disease  is  most  prevalent  in  the  last  three  months  of 
the  year,  and  is  favoured  by  a  damp,  exposed  situation.  It 
is  endemic  in  many  places  in  Britain,  and  especially  in  large 
towns  ;  and  its  frequency  has  increased  in  recent  years, 
owing,  no  doubt,  in  great  measure  to  the  close  manner 
in  which  susceptible  children  are  associated  in  schools. 
Sporadic  cases  are  met  with  where  no  source  of  infection 
can  be  traced.  The  great  majority  of  cases  occur  in  children 
under  ten  years  of  age,  and  among  the  predisposing  con- 
ditions is  a  recent  attack  of  acute  disease,  especially  if 
associated  with  sore  throat— ^.g.,  scarlet  fever.  The  debility 
that  may  arise  from  constant  inhalation  of  sewer  gases  is 
possibly  also  a  predisposing  factor. 

In  a  large  proportion  of  cases  of  diphtheria,  the  throat 
infection  is  a  mixed  one,  pyogenic  organisms,  and  especially 
the  streptococcus,  being  present  in  addition  to  the  diphtheria 
bacillus.    When  general  infection  takes  place  this  may  be 
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due  either  to  the  diphtheria  bacillus  or  to  the  streptococcus. 
A  patient  may  suffer  from  diphtheria  and  scarlet  fever 

simultaneously. 

Morbid  Anatomy.— The  disease  generally  begins  in  the 
fauces,  whence  it  often  spreads  into  the  pharynx  and  larynx, 
and  sometimes  into  the  nares.    It  may  be  limited  to  the 
nose,  or  to  the  larynx  and  lower  air-passages.    In  a  well- 
marked  case,  the  false  membrane  consists  of  a  cell-enclosing 
fibrinous  meshwork,  with— in  the  case  of  the  fauces  and 
nares— the  necrosed  superficial  layers  of  the  mucous  mem- 
brane, so  that  in  those  regions  the  membrane  tends  to 
.adhere.    In  the  larynx  and  trachea,  on  the  other  hand, 
though  the  mucous  membrane  is  inflamed,  it  does  not  die, 
but  simply  sheds  its  surface  epithelium,  and  the  false  mem- 
brane does  not  adhere. 

Patches  of  lobular  pneumonia  are  present  m  severe  croup. 
The  spleen  is  often  enlarged.  The  kidneys,  in  severe  diph- 
theria, are  found  to  be  in  a  state  of  parenchymatous  inflam- 
mation or  of  fatty  degeneration.  The  cardiac  muscle  may 
be  fatty  or  granular,  while  the  cardiac  ventricles  are  dilated. 
Patches  of  acute  parenchymatous  degeneration  are  dis- 
tributed irregularly  in  the  peripheral  nerves.  Interstitial 
neuritis  is  sometimes  found  in  the  nerves  of  the  palate. 

Incubation.-The  incubation  period  is  about  two  days 
(thirty-six  hours  to  seven  days). 

Syrnptoms.-The  invasion  may  be  either  rapid  or  gradual. 
The  early  symptoms  are  like  those  of  tonsilhtis  with  f everish- 
ness  but  the  soreness  of  the  throat  may  be  very  trifling  a 
fir   '•  and  as  children,  in  particular,  may  make  no  complain 
about  this  part,  it  is  a  good  rule  in  practice  to  examme  the 
a^ces  of  a^y  child  suffering  from  general  sy-pt^^^^^^^^^^ 
cause  IS  not  apparent.    The  fauces  are  swoUeri  and  r^d  and 
soon  present  patches  of  false  membrane,  whitish,  it  may  be, 
at  firs    but  afterwards  yellowish  or  dirty  gray  m  colour^ 
This  mky  be  adherent  loosely  or  rather  firmly,  and  when 
•s  detached  by  forceps,  the  - ^-ly in g  surface 
i^leed     New  membrane  soon  grows  over  this  raw  surlace 
There  may  be,  a  discharge  from  the  nostrils,  and  other 
IvTdencrthat  the  nares  are  involved.    The  tongue  is  foul, 
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the  glands  at  the  angle  of  the  jaw  are  swollen  and  tender, 
and  the  urine  is  very  often  albuminous.  There  is  usually 
moderate  fever,  but  the  temperature  is  rather  irregular,  and 
is  sometimes  normal  in  very  bad  cases. 

Varieties  are  distinguished  as  benign  or  malignant,  accord- 
ing to  the  severity  of  the  toxsemia  and  constitutional  dis- 
turbance ;  or  they  are  distinguished  according  to  the  seat 
of  lesion. 


A  M 

P  M 

A  M 

P  M 

A  M 

P  M 

A  M 

P  M 

A  M 

P  M 

A  M 

P  M 

A  M 

P  M 

4  8/2 

J,  8/2 

^  8/2 

J,  am 

A  BIZ 

J,  BIZ 

J,  BIZ 

4  BIZ 

4  BIZ 

4  aiz 

> 

> 

] 

9 
) 

-k 



M 

I 

1 

V 

\ 

'\ 

/ 

\ 

too 

aa.ao.96 

eciozjci 

80.80,78 

80.84,78 

7A90.7S 

T».7e.74 

7Z7a6B 

/2 

i 

H 
/A 

iO.liJiO . 
IS 

ZO.Ib.ZO 
It 

'A  18.17 

/; 

zozais 

7 

eojs.is 
It 

I8.ia.l6 
1 

lejs.is 
/$ 

16.16,16 
? 

Ti/iu 


107 


J; 


*IOI 

100 
99 

ftormaL 


97 


Reap. 
Bate 


r4r 


-40* 


-3P' 

i 


36' 


Fig. 


IT. — Diphtheria  in  an  Adult. 

Faucial  diphtheria  may  be  either  mild  or  severe  The 
mild  form  is  seen  chiefly  in  adults  (Fig.  11),  and  sometimes 
lasts  for  only  a  few  days.  The  severe  form  is  seen  especially 
in  young  children,  and  is  associated  with  great  swelling  an 
extensive  thick  membrane,  great  pain  on  swallowing,  and  a 
tendency  to  spread  to  the  nares,  pharynx,  and  larynx.  In 
avourable  cases,  improvement  may  set  in  after  a  week  or 
ten  days.    In  fatal  cases,  death  may  occur  from  toxaemia 
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and  cardiac  failure  in  the  second  or  even  in  the  first  week. 
Even  when  the  local  condition  is  obviously  mending,  death 
may  occur  in  the  second  week  or  later  from  gradual  or 
sudden  cardiac  failure. 

Laryngeal  diphtheria,  or  membranous  croup,  is  most 
common  in  children,  and,  though  sometimes  primary,  is 
generally  due  to  extension  from  the  fauces.    The  voice  is 
hoarse,  and  is  eventually  lost,  and  breathing  is  both  difficult 
and  noisy.    In  inspiration,  if  the  obstruction  is  severe,  the 
larynx  is  drawn  downwards  towards  the  sternum,  and  the 
epigastrium,  the  suprasternal  and  supraclavicular  regions, 
and  the  lower  ribs  are  drawn  in.    The  cough  acquires  the 
pecuhar  harsh,  ringing  quahty  described  as  '  croupy,'i  and 
dreaded  by  mothers.    The  disease  tends  to  spread  mto  the 
bronchial  tubes  and  pulmonary  alveoh,  and  so  to  cause 
increasing  cyanosis  and  death  by  suffocation.    The  respira- 
tory difficulty  is  largelv,  if  not  entirely,  due  to  the  mechanical 
obstruction  of  the  larynx  and  bronchi.    In  favourable  cases, 
casts  of  the  trachea  and  bronchi  may  be  coughed  up. 

Nasal  diphtheria  may  be  an  extension  from  the  pharynx  or 
fauces  but  sometimes  occurs  by  itself.  In  the  latter  case  it 
mav  be  very  mild,  and  characterised  by  httle  more  than  a 
discharge  from  the  nose,  with  or  without  pieces  of  mem- 
brane, and  by  some  tenderness  of  the  glands  below  the 
iaw  Fibrinous  or  membranous  rhinitis  is  a  more  chronic 
diphtheria  limited  to  the  nares,  and  not  associated  with 
constitutional  symptoms. 

Membranous  inflammation  may  occur  m  wounds,  on  he 
coniunctiva,  on  the  female  generative  organs  and  on  other 
pXeithe;  primarily  or  secondarily  to  diphtheria  about 

i  .  Croup  '  is  a  Scotch  word  which  was  in  use  before  the  nat--  «^ 
J     4-^^^     T+ was  annUed  to  a  condition  of  the  air- 

"'^'"arcil"  h  a  pa7Sr  variety  of  cough,  and  the 
passages  associated  witn      v  inflammation.    The  terms 

""Tonpy  'th  -fl^fhave  reference  to  sound.  RoH- 
'croup    ana    croup>,  '  rronnous  '  to  pneumonia  on 

tansky,  however,  apphed  ^^^.^o  whiehl  had  a  certain 

account  o£  the  fihrmous  exud  ~  -^^^^^^^^^  ^ 
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the  throat.  It  is  now  known,  however,  that  a  membranous 
sore  throat  may  be  due  to  streptococci  or  to  other  organisms 
quite  different  from  the  diphtheria  baciUus,  and  so  it  is  pro- 
bable that  membranous  inflammation  occurring  in  wounds, 
especially  when  there  is  -no  diphtheria  elsewhere,  is  often 
due  to  some  other  microbe  than  the  Klebs-Loffler  bacillus. 

Complications  and  Sequels. — A  relapse  occurs  in  less  than 
2  per  cent,  of  cases.  Albuminuria  is  so  common  as  to 
amount  to  a  symptom  rather  than  a  complication  ;  if  the 
patient  survives,  it  almost  always  passes  off.  Lobular 
pneumonia  frequently  occurs ;  nephritis  very  seldom. 
Endocarditis  is  a  rare  complication.! 

Apart  from  those  just  mentioned,  the  most  important 
complication  is  paralysis,  which  occurs  in  about  a  fifth  of  the 
cases  which  survive  the  original  disease.  It  is  chiefly  seen 
after  severe  faucial  attacks,  and  sets  in  most  commonly  in 
the  second  or  third  week,  but  may  appear  much  later  (in 
one  case  after  nearly  a  year).  The  soft  palate  suffers  most  ; 
the  loss  of  power  gives  a  nasal  quahty  to  the  voice,  and 
allows  food  to  regurgitate  through  the  nose.  The  next  most 
important  palsy  is  that  of  the  ciliary  muscle,  which  causes 
loss  of  accommodation.  The  third  disturbance  of  this  kind, 
in  order  of  frequency,  is  in  the  legs,  which  suffer  from 
paresis,  inco-ordination,  numbness,  tingling,  and  loss  of  the 
knee-jerks.  Occasionally  the  muscles  of  the  pharynx  and 
larynx  are  paralysed,  and  as  this  may  be  associated  with 
anaesthesia  of  the  larynx,  the  condition  is  obviously  very 
dangerous.  In  exceptional  instances,  the  muscles  of  the 
upper  limbs  and  back  and  the  external  ocular  muscles  suffer. 
These  various  paralytic  phenomena  are  attributable  to 
parenchymatous  degeneration  of  the  peripheral  nerves 
resulting  from  the  presence  of  the  diphtheria  toxin  in  the 
blood.  In  some  instances,  however,  the  palsy  of  the  palate 
IS  brought  about  in  another  way,  viz.,  as  a  direct  local 
effect  of  the  primary  lesion.  In  most  cases,  the  patient 
recovers  from  post-diphtheritic  paralysis  in  the  course  of  a 
few  weeks  or  months. 

J-  See  record  of  a  case,  with  discussion  of  the  literature,  by  J.  W. 
i'lndlay,  Glasgow  Medical  Journal,  1903,  lix.,  pp.  27-37. 
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Diagnosis. — The  presence  of  a  membranous  exudation 
was,  until  some  years  ago,  the  essential  fact  in  the  diagnosis 
of  diphtheria,  but  it  is  now  recognised  that  this  lesion  may 
be  due  to  the  pneumococcus  or  streptococcus.  According 
to  the  usage  of  the  present  time,-  the  fact  which  justifies  a 
diagnosis  of  diphtheria  is  the  presence  in  the  exudation  or 
discharge  of  the  diphtheria  bacillus.    Albuminuria,  laryngeal 
symptoms,  and  a  nasal  discharge  favour  a  diagnosis  of 
diphtheria  in  cases  of  suspicious  sore  throat.    Even  a  sore 
throat  which  is  followed  by  paralysis  is  not  always  due  to 
the  diphtheria  bacillus  ;  it  may  be  due  to  the  streptococcus 
or  pneumococcus  .1 

Prognosis.— The  mortality  is  influenced  by  several  factors, 
of  which  treatment  is  now  one  of  the  most  important. 
Foord  Caiger  states  that  by  the  use  of  antitoxin  after  1894 
the  mortality  in  the  hospitals  of  the  Metropolitan  Asylums 
Board  was  reduced  from  over  30  to  about  15  per  cent.  A 
country  practitioner  will  tell  us  that  whereas  he  formerly 
lost  a  large  proportion  of  his  cases,  he  now  seldom  or  never 
has  a  death  from  this  disease.    Involvement  of  the  larynx, 
great  extent  and  persistence  of  the  membranous  exudation 
in  the  fauces  and  neighbouring  parts,  childhood,  and  especi- 
ally early  childhood,  are  unfavourable  elements  m  prognosis. 
Evidence  of  an  actually  failing  heart  or  of  intense  toxemia 
is,  of  course,  extremely  grave. 

The  immunity  resulting  from  an  attack  seldom  lasts  more 
than  a  month.  Second  attacks  are  therefore  common,  but 
they  are  not,  as  a  rule,  so  severe  as  primary  attacks. 

Treatment.— With  the  doubtful  exception  of  mild  cases  m 
adults,  antitoxic  serum  (which  is  derived  from  the  immunised 
horse)  should  always  be  injected  as  early  as  possible,  ine 
injection  should  be  made  under  the  skin  of  the  trunk  or 
thigh,  with  strict  aseptic  precautions.    The  dose  varies 
according  to  the  severity  of  the  disease,  and  not  according 
to  the  age  of  the  patient.    In  a  mild  case,  seen  soon  after 
the  commencement,  2,000  units  may  be  sufficient ;  but  it 
the  attack  is  severe,  or  if  the  larynx  is  involved,  8,000  units 
is  a  more  appropriate  dose.    Unless  in  mild  cases,  a  half- 
1  See  Glasgow  Medical  Journal,  1901,  Ivi.,  PP-  274-277- 
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dose  should  be  given  every  day  after  the  first,  until  the 
membrane  is  seen  to  be  separating.  In  many  cases  the 
local  and  general  symptoms  undergo  a  marked  improve- 
ment after  the  injection.  Tracheotomy  is  less  frequently 
required  than  formerly,  and  the  course  of  the  disease 
after  tracheotomy  is  much  more  favourable  than  it  was 
before  antitoxin  was  introduced.  Though  cutaneous  rashes 
and  pains  in  the  joints  may  follow  the  injection,  no 
serious  or  permanent  harm  ensues.  In  cases  where  anti- 
toxic serum  does  no  good,  even  in  very  large  doses,  the 
presumption  is  that  either  the  treatment  is  put  in  force 
too  late,  or  the  symptoms  are  largely  due  to  infection  by 
septic  organisms. 

The  serum  has  been  given  with  good  effect  by  the  mouth 
and  by  the  rectum.  It  is  said  to  be  most  efficacious  when 
injected  into  a  vein. 

Isolation  of  the  patient  and  disinfection  of  the  discharges 
are,  of  course,  essential.  The  throat  should  be  sprayed  or 
swabbed,  and  in  nasal  cases  the  nostrils  should  be  irrigated, 
with  antiseptic  solutions  {e.g.,  formalin  i  in  200,  or  carbolic 
acid  I  in  100)  several  times  a  day.  If  the  larynx  is  involved, 
the  patient  should  be  kept  in  an  atmosphere  of  steam,  which 
may  be  procured  by  placing  a  bronchitis  kettle  beside  the 
bed,  with  a  tent  over  both.  If  a  medicine  is  desired  for 
internal  use,  a  mixture  should  be  recommended  containing 
tincture  of  the  perchloride  of  iron,  potassium  chlorate, 
glycerin,  spirit  of  chloroform  and  water.  If  suffocation  is 
impending,  tracheotomy  or  intubation  must  be  performed. 
Cardiac  stimulants  will  often  be  required,  and  strychidne 
may  be  given  hypodermically  at  short  intervals  if  the  heart's 
action  becomes  seriously  enfeebled.  The  patient  must  be 
kept  lying  in  bed  till  all  reasonable  risk  of  cardiac  failure  has 
passed  away.  The  throat  should  be  regularly  treated  with 
formol  solution  (i  in  4)  till  the  bacilh  have  disappeared, 
and  the  patient  ought  to  remain  in  isolation  until  this  result 
has  been  attained. 

Post-diphtheritic  palsy  does  not,  as  a  rule,  need  special 
treatment.  If,  however,  swallowing  is  interfered  with,  the 
nasal  tube  or  stomach  tube  may  be  required  for  feeding. 
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Strychnine  as  a  tonic  and  a  change  to  the  country  may  be 
recommended  in  ordinary  cases. 

When  an  individual  has  been  exposed  to  the  risk  of 
infection  a  quarantine  of  twelve  days  is  to  be  recommended. 
In  addition,  and  particularly  in  the  case  of  children,  it  may 
be  advisable  to  administer  immediately  an  immunising 
injection  of  from  500  to  1,000  units. 


15.  WHOOPING-COUGH 

(Pertussis.  Chin-cough). 

Definition.— An  acute  specific  disease,  characterised  by 
catarrh  of  the  respiratory  tract,  and  by  paroxysms  of  cough- 
ing which  terminate  with  a  long  inspiration  which  gives  rise 

to  the  '  whoop.' 

Etiology.— The  specific  microbe  is  not  yet  identified  with 
certainty,  though  various  observers  have  described  micro- 
organisms which  might  be  the  cause  of  the  disease,  including 
a  smaU  baciUus  resembling  that  of  influenza.  The  virus 
is  communicated  from  person  to  person  directly,  or  by 
fomites  which  have  been  contaminated  by  expectorated 
mucus. 

Any  age  is  hable,  but  the  great  majority  of  cases  occur 
within  the  first  ten  years  of  hfe.  Epidemics  prevail  mostly 
in  the  colder  months  of  the  year.  Whooping-cough  and 
measles  are  supposed  to  predispose  to  one  another.  Thus 
an  epidemic  of  measles  is  often  followed  by  an  epidemic  of 
whooping-cough. 

Morbid  Anatomy.— There  is  no  anatomical  change  dis- 
tinctive of  this  disease.  In  fatal  cases  pulmonary  compli- 
cations are  frequently  present. 

Incubation.— The  incubation  period  seems  to  vary  a  good 
deal  in  different  cases.    About  ten  days  may  be  regarded  as 

the  average.  . 

Symptoms.— Three  stages  of  the  disease  are  recognised. 
(I)  The  prodromal,  premonitory  or  catarrhal  stage,  or  invasion, 
generally  lasts  a  week  or  ten  days.  The  disease  seems  to  be 
most  contagious  in  this  stage.    It  sets  in  gradually  with 
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moderate  fever,  cough  and  other  phenomena  of  an  ordinary 
feverish  cold  or  bronchial  catarrh.  A  few  rales  may  be 
heard  in  the  chest,  but  nothing  otherwise  abnormal.  But 
as  time  goes  on,  instead  of  improving  under  treatment,  the 
cough  becomes  worse  and  more  paroxysmal  in  character. 

(2)  In  the  paroxysmal  stage,  which  lasts  from  three  or 
four  weeks  to  as  many  months,  the  characteristic  '  whoop  ' 
is  observed.    The  paroxysm  may  occur  spontaneously,  or  be 
excited  by  emotion  or  by  some  external  agency.    It  com- 
mences with  a  series  of  short  coughs  or  expiratory  explosions, 
which  take  place  in  such  quick  succession  that  almost  no 
air  enters  the  chest.    The  face  quickly  becomes  livid  and 
swollen,  the  veins  are  distended,  and  the  eyeballs  become 
prominent ;  but  just  as  the  patient  seems  on  the  point  of 
suffocation,  a  deep  inspiration  takes  place,  with  a  crowing 
or  whooping  sound,  and  the  appearance  quickly  improves. 
After  one  or  after  a  series  of  such  paroxysms,  some  mucus 
may  be  expectorated.    The  paroxysm  is  frequently  followed 
by  vomiting,  and  occasionally  by  relaxation  of  the  sphincters. 
In  mild  cases  there  may  be  only  a  few  paroxysms  daily, 
whereas  m  severe  cases  several  may  occur  every  hour. 
They  are  especially  troublesome  at  night,  and  young  children 
dread  them.    On  examination  of  the  chest,  a  few  dry  rales 
may  be  audible,  and  of  course  during  the  whoop  nothing 
else  can  be  heard  over  the  lungs  ;  but,  on  the  whole,  the 
lack  of  change  m  the  physical  signs  is  a  noteworthy  fact  in 
view  of  the  severity  of  the  symptoms.    One  or  two  little 
ulcers  may  develop  underneath  the  tip  of  the  tongue  as  a 
result  of  abrasion  by  the  lower  incisors  or  even  by  the  gum. 
in  this  stage,  the  temperature  is  generally  normal.    A  well- 
marked  lymphocytosis  appears  early. 

(3)  In  the  stage  of  defervescence,  the  paroxysms  become  less 
frequent  and  less  severe,  and  in  the  course  of  two  or  three 
weeks  he  whoop  ceases.  It  is  to  be  noted  that  for  a  con- 
siderable time  after  an  attack  of  this  disease  the  whoop  is 
liable  to  return  in  the  event  of  the  child  taking  any  other 
ailment  associated  with  cough. 

Complications  and  Sequels.-H^Emorrhage  into  the  con- 
lunctiva,  epistaxis,  and  other  hemorrhages   may  occur 
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through  the  intense  venous  congestion  of  the  paroxysm. 
The  convulsions  sometimes  observed  may  be  due  to  the 
cerebral  hyperjemia.  Hemiplegia  occurs  in  a  few  cases. 
Interstitial  and  vesicular  emphysema  may  result  from  the 
severe  cough.  The  constant  vomiting  leads  to  emaciation. 
Sometimes  there  is  diarrhoea.  More  or  less  bronchitis  is 
almost  constant.  Capillary  bronchitis  and  broncho-pneu- 
monia, with  pulmonary  collapse,  are  common  and  very  fatal 
comphcations.  Glycosuria  is  not  uncommon.  Tubercular 
infection  may  take  place,  especially  in  the  lungs. 

Diagnosis.— The  whoop,  when  present,  is  sufficiently 
characteristic,  but  in  the  prodromal  stage  the  diagnosis  may 
be  impossible.  The  presence  of  other  cases  m  the  neigh- 
bourhood, a  paroxysmal  tendency,  the  occurrence  of  vomit- 
ing and  the  exacerbation  by  night  are  of  some  value. 

Prognosis.— Apart  from  complications,  the  outlook  is 
favourable,  but  whooping-cough,  with  its  comphcations,  is 
a  very  fatal  disease.    Young,  rickety,  or  otherwise  delicate 

children  suffer  most.  . 

Except  chicken-pox,  there  is  probably  no  infectious  fever 
which  confers  so  complete  an  immunity  as  does  whoopmg- 
cou^h.    A  second  attack  almost  never  occurs. 

Treatment.-As  the  disease  is  serious,  and  as  it  is  mfectious 
from  the  commencement  of  the  prodromal  stage,  it  is  mani- 
fest that  a  child  ought  to  be  isolated  as  soon  as  the  disease 
is  suspected.    If  the  attack  is  severe,  the  patient  should  be 
kept  in  bed.    In  the  catarrhal  stage,  a  simple  febnfuge  and 
expectorant  mixture  may  be  given-..g.,  solution  of  am- 
monium acetate,  spirit  of  nitrous  ether,  syrup  of  orange  and 
water.    Or  ipecacuanha  wine  may  be  employed.    In  the 
paroxysmal  stage,  feeding  may  be  rendered  difficult  by  he 
frequent  vomiting,  and  in  that  case  a  very  light  meal  shou  d 
be  given  whenever  a  paroxysm  is  over.    No  satisfactory 
d  ug  is  known  for  the  paroxysm,  but  on  tl-  whole  bella- 
donna and  bromide  of  potassium  are  perhaps  the  two  most 
fmportant    The  belladonna  or  atropine  should  be  given  m 
i^reS  doses  till  its  physiological  effects  begm  to  appea 
OsTer^  P^^^^^^^  highly  of  quinme  (i  of  a  gram  for  each  month 
fxTgrains  L  each  year  m  children  under  five  years  , 
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the  dose  to  be  given  thrice  daily).  Bromoform  (i  to  5 
minims  in  syrup),  chloral,  butyl-chloral,  antipyrin,  and 
phenacetin  (i  to  3  grains  every  four  or  six  hours),  are  among 
the  drugs  recommended  for  internal  use.  The  fauces  and 
larynx  may  be  painted  with  a  i  or  2  per  cent,  solution  of 
resorcin.  Change  of  air,  tonics,  and  cod-liver  oil  will  help 
to  complete  the  convalescence. 

A  child  should  not  be  allowed  to  return  to  school  for  at 
least  five  weeks  after  the  commencement  of  the  paroxysmal 
stage.  The  period  of  quarantine  after  exposure  to  the  risk 
of  infection  should  extend  to  three  weeks. 


16.  MUMPS 

(Epidemic,  Specific,  or  Infectious  Parotitis). 

Definition.— A  specific  infectious  fever,  characterised  by 
mflammation  of  the  parotid  gland,  and  sometimes  associated 
with  inflammation  of  the  testes  in  males  and  of  the  external 
genitals  and  mammae  in  females. 

Etiology.— The  specific  microbe  has  not  been  identified 
with  certainty.  It  is  supposed  to  be  conveyed  by  the  breath 
and  saliva,  and  to  reach  the  glands  by  the  ducts.  The 
disease  generally  spreads  from  person  to  person  directly, 
but  occasionally  by  the  medium  of  fomites.  It  is  most 
common  between  five  and  fifteen,  but  may  occur  at  any 
age.  Epidemics  prevail  mostly  in  the  cold  and  wet  months 
of  the  year. 

Morbid  Anatomy.— The  inflammation  of  the  parotid  gland 
IS  much  more  interstitial  than  parenchymatous. 

Incubation.— The  incubation  period  is  from  two  to  three 
weeks. 

Symptoms.— The  invasion  is  characterised  by  slight  febrile 
symptoms  and  by  pain  about  the  angle  of  the  jaw.  In  the 
course  of  a  day  or  two,  there  is  well-marked  swelling  of  the 
parotid  as  it  lies  on  the  side  of  the  neck  and  cheek.  The 
overlying  skin  is  usually  pale  and  shiny.    The  swelHng  may 

moutl7t  fr'r^  '^"'^  "^"^  ^^^''^'y  ^P^^i'g  the 
mouth  to  take  food,  as  well  as  pain  in  swallowing  and  on 
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moving  the  head.  The  sahva  may  be  increased  or 
diminished.  The  parotid  of  the  other  side  may  become 
inflamed  at  the  same  time,  but  more  commonly  after  a  few 
days.  Occasionally  the  other  salivary  glands  are  similarly 
affected.  The  parotid  swelling  subsides  after  a  week  or  ten 
days.    It  almost  never  suppurates. 

A  relapse  of  mumps  occasionaUy  takes  place,  and  may  be 
repeated. 

Varieties.— There  may  be  no  pyrexia,  or  the  constitutional 
symptoms  may  be  very  severe.  Orchitis  may  precede 
parotitis,  or  may  occur  without  any  inflammation  of  the 

salivary  glands. 

Complications  and  Sequels.— These  include  orchitis,  otitis 
media,  otitis  intima,  arthritis,  meningitis,  and  hemiplegia. 

In  a  considerable  proportion  of  males  who  are  past  the 
period  of  puberty,  orchitis  sets  in  as  the  parotitis  is  subsiding, 
or  still  later.  It  is  usually  one-sided,  and  is  ushered  in  by  a 
fresh  rise  of  temperature.  It  lasts  for  a  few  days,  and  in 
most  cases  passes  on  to  atrophy.  Boys  seldom  suffer  from 
this  comphcation.  In  women  there  is  occasionally  mflam- 
mation  of  the  vulva  or  mammae.  Epigastric  pain  and 
vomiting,  which  have  occurred  in  a  few  cases  (without 
glycosuria),  have  been  regarded  as  due  to  pancreatitis. 

Diagnosis.— It  is  important  to  recognise  the  swollen 
parotid  gland.  The  fauces  should  be  inspected,  so  as  to 
exclude  any  lesion  there,  which  might  cause  enlargement 
of  neighbouring  lymph  glands. 

Prognosis.— Mumps  is  fatal  only  in  rare  cases,  and  usually 
with  meningeal  symptoms.  A  second  attack  is  uncommon 
Treatment.— The  patient  should  be  kept  m  bed,  and  hot 
anodyne  fomentations  should  be  apphed  over  the  swoUen 
eland.  For  dehrium,  the  ice-cap  may  be  used.  In  the 
event  of  orchitis,  the  scrotum  should  be  supported  and 
fomented.  The  bowels  should  be  freely  opened,  from  the 
commencement. 
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17.  RHEUMATIC  FEVER 

(Acute  and  Subacute  Rheumatism). 

Definition. — An  acute,  non-contagious  fever,  supposed  to 
be  due  to  an  infective  agent,  and  characterised  by  a  tendency 
to  inflammation  of  fibrous  tissues,  especially  in  the  joints 
and  heart. 

Etiology.— Rheumatism  is  now  regarded  as  an  infectious 
disease,   and  different  observers  have  described  micro- 
organisms in  connection  with  it,  though  the  evidence  that 
any  of  these  is  the  specific  cause  is  scarcely  yet  conclusive. 
Poynton  and  Paine  and  other  writers  have  described  a 
small  micrococcus  which  occurs  in  the  tissues  and  in  cul- 
tures in  pairs  or  short  chains.    It  has  been  found  in  the 
blood  and  in  various  lesions  in  rheumatic  fever.  Intra- 
venous injections  in  animals  are  followed  by  rheumatic 
phenomena,  including  polyarthritis,  endocarditis,  and  chorea. 
This  organism  has  been  called  the  Micrococcus  rheumaticus. 
In  different  media  it  produces  different  acids.    One  of  these 
is  formic  acid,  which  has  also  been  obtained  from  the  urine 
in  rheumatism,  as  well  as  from  the  bodies  of  the  bacteria 
themselves. 

Rheumatism  has  also  been  looked  upon  as  a  mild  septic 
infection,  due  to  such  pyogenic  organisms  as  the  Staphylo- 
coccus aureus  and  the  Streptococcus  Pyogenes.  According  to 
this  theory,  it  is  not  a  strictly  specific  affection.  The 
remarkable  influence  of  the  salicylates,  however,  on  the 
course  of  the  attack  is  strongly  against  this  view. 

The  infection  is  supposed  to  enter  the  body  as  a  rule  by 
the  tonsils,  or  it  may  be  by  the  pharynx.  The  disease  is 
endemic  m  moist  and  temperate  climates,  but  prevails  from 
time  to  time  m  epidemic  form  in  a  manner  similar  to  certain 
diseases  wTiich  are  known  to  be  due  to  microbes.  Some  of 
the  chnical  features  of  rheumatism,  including  the  number 
ana  variety  of  the  lesions,  and  the  sweating,  suggest  a  re- 
semblance to  pyaemia  and  tuberculosis.  It  resembles  the 
contmued  and  the  exanthematous  fevers  in  its  tendency  to 
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come  to  an  end  spontaneously  ;  enteric  in  its  tendency  to 
relapse  ;  and  pneumonia  and  erysipelas  in  its  tendency  to 
recur  and  to  be  induced  by  exposure.  It  has  been  sug- 
gested that  the  infective  agent  thrives  specially  in  damp 
houses  .1 

As  exposure  to  wet  or  cold  is  the  most  common  deter- 
mining cause  of  an  attack,  persons  whose  occupation  entails 
constant  exposure  are  specially  liable  to  suffer.  The  disease 
is  not  so  common  in  summer  as  at  other  parts  of  the  year. 
Heredity  is  believed  to  be  influential  (Cheadle  says  it  is  as 
influential  as  in  gout)  ;  age  and  sex  undoubtedly  are.  Until 
a  few  years  ago,  the  mischief  that  rheumatism  does  in  child- 
hood was  not  sufficiently  recognised,  because  its  manifesta- 
tions are  often  unobtrusive.  Accordingly,  rheumatism  was 
regarded  as  a  disease  characterised  essentially  by  poly- 
arthritis, fever,  and  sweating,  occurring  chiefly  in  adolescents 
and  young  adults,  and  complicated  in  a  certain  proportion 
of  cases  by  an  affection  of  the  heart. 

As  a  result  of  the  labours  of  certain  London  physicians 
(among  whom  may  be  named  Barlow,  Sturges,  Cheadle,  and 
Lees),  who  have  paid  particular  attention  to  the  rheumatism 
of  childhood,  it  is  now  known  that  cardiac  disease  without 
arthritis  may  be  the  principal  manifestation  of  rheumatism 
in  childhood  ;  and  when  this  is  borne  in  mind,  our  views  as 
to  the  age  Hability  must  be  modified.    According  to  Lees, 
the  liability  commences  at  two  years  of  age,  and  increases 
to  its  maximum  at  ten,  after  which  it  gradually  declines,  to 
become  almost  extinct  at  forty  ;  and  this  writer  describes 
rheumatism  as  '  more  frequent,  more  varied,  and  more 
virulent '  in  the  child  than  in  the  adult.    If  all  ages  are 
taken  together,  males  suffer  more  than  females,  probably 
in  connection  with  their  occupations.    But  below  ten,  the 
1  It  is,  perhaps,  well  to  mention  two  other  theories  of  rheumatism, 
though  they  have  now  only  a  historical  interest  :  (i)  The  metabolic, 
or  chemical,  according  to  which  the  lesions  and  symptoms  are  due  to 
an  accumulation  in  the  body  of  lactic  acid  or  one  of  its  compounds  ; 
and  (2)  the  nervous,  or  neurotic,  according  to  which  exposure  deranges 
the  nerve  centres,  which  thereupon  cause  trophic  lesions  in  the 
joints,  etc.,  either  directly,  or  by  altering  the  metabolism  and  thus 
permitting  lactic  acid  to  accumulate. 
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two  sexes  suffer  alike  ;  while  between  ten  and  fifteen  girls 
are  far  more  liable  than  boys.i 

Morbid  Anatomy. — The  arthritis  is  not  characteristic.  The 
fluid  in  the  joints  is  turbid  and  albuminous,  but  not  purulent. 

Hyperpyrexia  is  not  associated  with  special  changes. 
There  may  be  serious  lesions  in  the  heart,  including  endo- 
carditis, pericarditis,  and  myocarditis,  sometimes  with  great 
dilatation.    Pneumonia  and  pleurisy  may  be  present. 

Symptoms. — Arthritis  is  the  most  obtrusive  symptom  of 
acute  or  subacute  rheumatism  as  ordinarily  seen  in  ado- 
lescents and  ADULTS.  The  onset  is  usually  abrupt,  with 
some  chilliness.  The  pain  often  begins  in  the  knee,  but  soon 
affects  several  or  many  joints,  especially  those  of  large  and 
middle  size,  though  the  small  articulations  do  not  always 
escape.  In  some  cases  only  one  or  two  joints  are  involved. 
An  affected  joint  is  painful,  swollen,  and  tender,  and  the 
pain  is  aggravated  by  movement.  The  overlying  skin  is  not, 
as  a  rule,  changed  in  colour,  but  may  show  a  slight  blush. 
The  inflammation  often  leaves  a  joint  almost  suddenly  and 
appears  in  another.  This  quick  flitting  from  joint  to  joint 
is  a  noteworthy  feature  of  the  disease. 

Profuse  sweating  is  the  rule,  and  sweat  eruptions  (suda- 
mina  and  miliaria)  are  common.  The  tongue  is  moist  and 
covered  with  a  white  fur.  The  urine  is  febrile,  and  the 
bowels  are  constipated.  Delirium  is  unusual.  The  tem- 
perature usually  rises  quickly  at  the  onset,  pursues  an 
irregularly  febrile  course  (ioi°  to  104°),  and  falls  by  lysis. 
The  pyrexia  is  nearly  in  proportion  to  the  arthritis.  Anaemia 
develops  rapidly,  and  there  is  a  well-marked  leucocytosis. 
When  the  fever  ceases,  the  pain  is  often  replaced  for  some 
days  by  a  subjective  feeling  of  stiffness  in  the  joints.  Very 
seldom  is  a  joint  permanently  damaged  by  rheumatic  fever. 

'  Girls  are  from  two  to  three  times  as  liable  as  boys  ( i )  to  articnlar 
rheumatism,  (2)  to  chorea,  (3)  to  rheumatic  chorea,  (4)  to  heart 
disease  in  rheumatic  chorea,  (5)  to  heart  disease  in  chorea  where  there 
IS  no  history  of  rheumatism,  and  (6)  to  scarlatinal  rheumatism 
(^headle,  '  Lectures  on  the  Practice  of  Medicine,'  1900,  pp.  295,  310) 
i^eside  these  data  may  be  placed  the  long-recognised  fact  that  mitral 
stenosis  is  about  three  times  as  common  in  women  as  in  men. 
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In  a  certain  proportion  of  these  cases — perhaps  a  third  of 
those  that  begin  with  distinct  ^Lvthritis— endocarditis  of  the 
simple  or  benign  acute  type  develops.  The  tendency  to  this 
inflammation  increases  with  the  number  of  attacks  of  rheu- 
matism, but  diminishes  as  the  age  of  the  patient  increases. 
It  is  signalised  by  a  murmur  indicative  most  commonly  of 
mitral  disease,  less  frequently  of  aortic  valve  disease.  It  is 
to  be  noted,  however,  that  systohc  murmurs  in  rheumatism 
may  be  due  to  the  blood  state  (haemic  murmurs),  or  to  rela- 
tive incompetence  of  the  mitral  valve,  and  not  to  structural 
change  in  the  valve.  It  is  often  impossible  to  decide  what 
is  the  exact  state  of  matters. 

Much  less  frequently  pericarditis  with  effusion  takes  place. 
This  is  indicated  by  friction  sound  and  by  an  upward  exten- 
sion of  the  cardiac  dulness.  If  the  effusion  becomes  great, 
the  dulness  extends  to  the  right  of  the  sternum.  If  the 
effusion  is  such  as  to  hamper  the  heart's  action,  the  pulse- 
rate  will  be  correspondingly  accelerated. 

Pleurisy  is  not  uncommon  ;  it  is  generally  dry,  and  may 
be  unilateral  or  bilateral.  Lobar  pneumonia  occasionally 
occurs.  Rheumatic  pneumonia  and  rheumatic  pleurisy  are 
both  specially  apt  to  attack  the  left  side  of  the  chest.  If  the 
heart  is  involved,  the  habihty  to  both  these  comphcations 
is  much  greater  than  if  the  heart  escapes.  If  pericarditis 
is  present,  alone  or  with  endocarditis,  the  Habihty  is  much 
greater  than  if  endocarditis  only  is  present. 

Whilst  in  adults  the  disease  tells  most  heavily  upon  the 
ioints,  the  heart  suffers  most  in  children.  In  these,  as  m 
adults,  the  disease  may  set  in  abruptly  with  pyrexia  and  the 
usual  febrile  symptoms.  Arthritis  may  be  present,  but  is 
often  slight  or  altogether  absent.  Endocarditis  is  common, 
and,  as  in  adults,  tells  specially  upon  the  mitral  valve. 
Dilatation  of  the  heart  takes  place,  partly,  it  would  appear, 
through  poisoning  of  the  muscle  fibres,  and  partly  from 
^cinl myocarditis.  Pericarditis  may  occur  at  any  stage,  but 
is  most  usual  after  endocarditis  has  occurred  and  the  heart 
is  enlareed.  It  may  resemble  the  acute  pericarditis  of 
adults  but  is  usually  of  insidious  onset  and  subacute  course. 
The  child  becomes 'restless  and  aucxmic,  and  may  vomit  ; 
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the  pulse  is  rapid,  and  some  pain  may  be  complained  of  in 
the  region  of  the  heart.  The  inflammation  is  progressive 
or  recurrent,  and  may  lead  to  great  thickening  of  the  mem- 
brane. The  child  ultimately  dies  from  anaemia,  emaciation 
and  exhaustion.  Obviously  it  is  often  difficult  to  deter- 
mine how  much  of  the  enlargement  of  the  cardiac  dulness 
is  due  to  dilatation  and  hypertrophy,  and  how  much  to 
pericarditis. 

Rheumatic  nodules  occur  in  a  considerable  proportion  of 
cases  of  rheumatism  in  children,  but  seldom  in  adults. 
(Such  nodules  are  occasionally  seen  in  osteo-arthritis  and 
other  diseases.)  They  consist  of  fibrous  tissue,  and  vary  in 
size  from  a  pin-head  to  a  pea.  They  are  attached  to  peri- 
osteum or  tendons  close  under  the  skin — e.g.,  over  the 
knuckles,  elbows,  vertebral  spines,  and  other  bony  promi- 
nences. They  may  persist  for  a  few  days  or  for  many 
months.  They  are  not,  as  a  rule,  tender.  When  numerous 
and  large,  they  are  hkely  to  be  associated  with  the  grave 
progressive  or  recurrent  forms  of  pericarditis  and  endo- 
carditis. 

In  addition  to  the  arthritis,  endocarditis,  pericarditis, 
myocarditis,  pleurisy,  pneumonia,  and  subcutaneous  nodules, 
several  other  manifestations  of  rheumatism  have  to  be 
noticed.    Sore  throat,  in  the  form  either  of  tonsillitis,  or, 
more  frequently,  of  catarrh  of  the  fauces  and  pharynx,  is 
common,  and,  like  pleurisy,  occurs  in  both  adults  and 
children.    Certain  varieties  of  erythema  multiforme  (especially 
e.  marginatum  and  e.  papulatum)  are  met  with  in  rheumatism, 
occasionally  in  adults,  but  much  oftener  in  children.  The 
purpuric  form  of  erythema— viz.,  purpura  (peliosis)  rheu- 
matica— also  shows  a  relationship  to  rheumatism.  Chorea, 
which  occurs  chiefly  between  five  and  fifteen  years  of  age,' 
is  undoubtedly  in  many  cases  a  rheumatic  manifestation  of 
childhood.    Ancemia,  important  in  adults,  is  still  more 
marked  in  children. 

Complications.— Various  phenomena  formerly  described  as 
complications  of  rheumatism  are  now  recognised  as  being 
phenomena  of  the  disease  just  as  much  as  arthritis,  and 
these  have  accordingly  been  included  in  the  above  descrip- 
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tion.    Setting  these  aside,  the  most  dangerous  comphcation 
is  hyperpyrexia,  though,  fortunately,  it  is  a  rare  one  in  pro- 
portion to  the  number  of  cases  of  rheumatism.  Cerebral 
rheumatism,  or  rheumatism  accompanied  by  dehrium  and 
other  cerebral  symptoms,i  is,  in  a  large  proportion  of  cases, 
though  not  always,  accompanied  by  hyperpyrexia.  The 
typhoid  phenomena  of  rheumatic  hyperpyrexia  are  doubtless 
due  largely  to  the  temperature,  at  least  in  cases  where  the 
cold  bath  quickly  removes  them  ;  but  as  hyperpyrexia  is  not 
always  present  in  cerebral  rheumatism,  it  would  appear  that 
the  head  symptoms  as  well  as  the  pyrexia  may  be  due  to 
the  action  of  the  rheumatic  poison  on  the  nerve  centres. 
Rheumatic  hyperpyrexia  is  far  more  common  in  males  than 
in  females.    It  is  most  frequent  between  twenty  and  thirty 
years  of  age,  and  in  first  attacks  of  rheumatism.  Orchitis 
is  an  extremely  rare  complication  of  rheumatism. 2 

Diagnosis.— The  polyarthritis,  sweating,  and  fever,  often 
with  some  cardiac  affection,  are  generally  sufftcient  for  the 
diagnosis.    The  principal  mistake  is  to  regard  osteo-arthntis 
or  gonorrhoeal  arthritis  as  ordinary  rheumatism,  a  mistake 
which  is  favoured  in  the  former  case  by  the  fact  that  rheu- 
matism is  one  of  the  causes  of  osteo-arthritis.    But  m  osteo- 
arthritis the  inflammation  does  not  flit  from  jomt  to  jomt  ; 
the  bones  and  cartilages  of  the  joints  undergo  alteration  ; 
the  second  and  third  metacarpo-phalangeal  jomts  are 
especially  apt  to  be  involved  ;  the  disease  is  much  more 
obstinate,  and  if  left  untreated  is  apt  to  be  progressive, 
while  cardiac  lesions  are  almost  unlmown. 

In  oonorrhceal  arthritis  there  is  frequently  very  httle  con- 
stitutional disturbance ;  the  arthritis  is  very  obstmate,  and 
may  give  rise  to  serious  limitation  of  movement  m  the 
affected  joint ;  the  inflammation  may  be  long  confined  to 
one  joint;  fasciae  and  tendons  with  their  sheaths  often 
suffer  ;  and  there  is  usually  a  history  of  gonorrhoea. 

1  It  should  be  borne  in  mind  that  the  salicylates  themselves  may 

occnrred  .n  a  boy  of  twelve  years  and  was 
followed  by  atrophy  of  the  right  testicle  ^Trans.  Glas,.  PatH.  and 
Clin.  Soc,  February,  1901). 
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In  gout,  the  patient  is  generally  a  male  in  middle  or 
advanced  life  ;  the  inflammation  is  specially  apt  to  begin  in 
the  toe  ;  the  acute  attack  is  characteristic  ;  and  in  chronic 
cases  there  may  be  uratic  deposits. 

Septic  arthritis  goes  on  to  suppuration  ;  and  rigors,  severe 
constitutional  symptoms,  and  a  source  of  infection  may 
indicate  the  nature  of  the  disease. 

Acute  osteomyelitis  may  be  mistaken  for  rheumatism, 
since  it  may  begin  with  pain  in  the  neighbourhood  of  a 
joint  and  with  fever,  and  is  sometimes  multiple.  But 
osteomyeUtis  is  an  affection  of  the  epiphysis  rather  than 
of  the  joint  :  it  does  not  flit  about  from  joint  to  joint  ; 
tenderness  of  the  bone  may  be  recognisable,  and  the  con- 
stitutional disturbance  may  be  severe. 

Prognosis.— Apart  from  hyperpyrexia,  rheumatism  is 
rarely  fatal  in  the  adult,  though  it  often  causes  heart  disease 
which  in  the  long-run  ends  fatally.  The  ordinary  duration 
of  an  attack  not  treated  by  medicine  may  be  regarded  as 
from  one  to  two  weeks,  but  relapses  are  very  Hable  to  occur, 
so  that  the  illness  is  prolonged.  Before  salicin  and  the 
sahcylates  were  introduced,  '  six  weeks  in  blankets  '  repre- 
sented the  normal  duration  of  treatment,  but  by  modern 
methods  the  fever  and  severe  pain  are  commonly  subdued 
within  a  very  few  days. 

In  the  child,  rheumatism  is  much  more  fatal  than  in  the 
adult,  on  account  of  its  tendency  to  cause  cardiac  dilatation 
and  recurrent  or  progressive  pericarditis.  Numerous  and 
large  rheumatic  nodules  are  of  evil  omen. 

One  attack  of  rheumatism,  so  far  from  protecting  seems 
to  predispose  to  a  subsequent  attack.  The  tendency  to 
involvement  of  the  heart  increases  with  successive  attacks 

Treatment.— The  patient  must  rest  in  bed,  preferably 
between  blankets,  and  should  wear  a  flannel  nightdress  on 
account  of  the  sweating.  During  the  febrile  period  he 
should  be  fed  on  milk.  The  constipation  may  be  treated 
by  gentle  laxatives. 

Salicylate  of  sodium  may  be  regarded  as  a  specific.  In 
an  average  case,  20  grains  may  be  given  to  an  adult  every 
lour,  or  six  hours  ;  in  severe  cases,  the  same  dose  should  be 
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given  every  two  hours.  When  the  fever  subsides,  as  it 
generally  does  in  a  few  days,  the  dose  may  be  reduced  to 
15  grains  every  eight  hours.  Tinnitus  aurium  shows  that  the 
system  is  fully  under  the  influence  of  the  drug,  which  should 
be  stopped  for  a  time  and  then  resumed  in  smaller  doses. 
Hypodermic  injections  of  morphine,  or  a  few  doses  of  Dover's 
powder,  may  be  desirable  at  first  for  the  rehef  of  severe 

^Tees  remarks  that  in  the  rheumatism  of  childhood,  with 
little  or  no  arthritis  or  pain,  and  with  severe  cardiac  disease, 
sodium  sahcylate  does  as  much  good  as  in  the  rheumatism 
of  adult  hfe.    For  an  adult  he  recommends  20  grains  of 
sodium  sahcvlate  with  40  grains  of  sodium  bicarbonate  every 
two  hours  during  the  day,  and  every  four  hours  at  night. 
For  a  child  of  from  six  to  ten  years,  the  corresponding 
doses  are  10  grains  of  the  salicylate  and  20  grams  of  the 
bicarbonate  ;  but  these  should  be  increased  m  the  course  of 
a  few  days,  if  need  be,  to  15  or  even  20  grams  of  salicylate, 
with  twice  the  quantity  of  bicarbonate.    A  marked  deepen- 
ing of  the  inspirations  ('  air-hunger  '),  when  no  pericarditis 
is  present,  is  an  occasional  symptom  of  salicylate  poisoning, 
and  should  lead  to  the  immediate  discontinuance  of  the 

drug  for  the  time  being.    The  addition  of  the  bicarbonate 

is  supposed  to  assist  in  averting  this  danger 

Instead  of  the  salicylate,  salicin  maybe  employed  (20  grains 

every  hour  or  two  till  the  acute  symptoms  are  relieved). 

Some  still  trust  to  alkalies.  . 

'The  painful  joints  are  to  be  fomented  and  wrappe^  m 

cotton-wool.    Hyperpyrexia  -^7-%?™/"!;* .       J  cen- 
times repeated  employment  of  the  cold  bath  .  <i™g^^ 
loTbe  relied  upon'  The  treatment  of  pericarditis  will  be 
dealt  with  in  the  account  of  that  disease. 

After  an  attack  of  rheumatism,  rest  is  needed  to  let  the 
heart  regain  its  tone,  and  this  must  be  prolonged  for  weeks 
0    ev  n  months,  if  the  organ  has  -stamed  structura 
damlge     Anaemia  should  be  treated  by  iron.    The  utmost 
t^nlH  be  taken  by  the  use  of  suitable  clothmg  and 
rafoScrof  tmprUJnt  exposure,  to  avert  a  subsequent 

attack. 
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i8.  TUBERCULOSIS. 

i.  General  Considerations. 

Definition. — An  infective  disease,  which,  local  in  its  com- 
mencement, may  either  remain  local  or  become  general  ; 
caused  by  a  specific  bacillus,  and  characterised  by  the 
development  of  nodules  known  as  tubercles,  which  tend  to 
coalesce  and  to  undergo  secondary  changes,  such  as  caseous 
necrosis,  softening,  fibrous  transformation,  and  calcification. 

Bacteriology. — The  specific  bacillus  was  demonstrated  by 
Koch  in  1882.  It  is  a  rod  whose  length  is  3-5  fx,  (half  the 
diameter  of  a  red  corpuscle),  or  somewhat  less.  It  is  often 
slightly  curved,  and  in  stained  preparations  has  frequently 
a  beaded  appearance.  The  unstained  portions  were  formerly 
regarded  as  spores,  but  are  now  looked  upon  as  vacuoles, 
which  may  be  due  to  degenerative  changes,  or  may  possibly 
represent  an  accumulation  of  reserve  material  within  the 
bacillus.  The  baciUus  can  be  grown  on  various  special 
media  at  blood-heat,  but  apart  from  this  is  quite  unable  to 
multiply  outside  the  animal  body,  though  it  may  retain  its 
vitahty  for  a  long  time.  It  is  present  in  the  sputa  of  con- 
sumptives, and  in  secretions  from  ulcerating  tubercular 
lesions,  as  well  as  in  the  characteristic  lesions  in  the  tissues. 

The  bacillus  is  readily  detected  in  the  sputum  by  staining 
with  carbol-fuchsin  (Ziehl-Neelsen  solution),  which  consists 
of  fuchsin,  I  part ;  absolute  alcohol,  10  parts  ;  and  5  per 
cent,  aqueous  solution  of  carbolic  acid,  icq  parts.  A 
suitable  portion  of  sputum  is  spread  on  a  shde  or  cover- 
glass,  and,  after  drying  in  the  air,  is  fixed  by  passing  three 
times  through  the  flame  of  a  spirit-lamp.  The  stain  is 
then  poured  upon  the  shde,  or  the  cover-shp  is  floated  on 
some  of  the  stain  which  has  been  placed  in  a  watch-glass. 
In  either  case,  heat  is  applied  gently  till  vapour  is  seen  to 
rise.  The  preparation  is  then  washed  in  water,  and  put  for 
a  minute  or  so  in  a  strong  solution  of  a  mineral  acid  (nitric 
acid  33  per  cent.  ;  or  sulphuric  acid,  25  per  cent.)  ;  this 
decolourises  everything  except  the  tubercle  bacilli.  The 
acid  IS  then  washed  off,  and  a  solution  of  methylene  blue 
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may  be  used  as  a  counter-stain.  Other  baciUi  besides  that 
of  tubercle  possess  this  'acid-fast'  or  acid-resisting  pro- 
perty. Among  them  may  be  mentioned  the  bacilli  of 
leprosy,  of  smegma,  of  Timothy  grass,  of  butter,  and  of 
manure,  as  well  as  some  streptothrices.  These  organisms 
have  often  been  found  in  milk,  butter,  and  cheese,  as  well 
as  in  normal  and  pathological  secretions  of  man.  Unless 
an  acid-fast  bacillus  comes  from  the  interior  of  the  body, 
the  staining  test  is  quite  inconclusive  as  to  its  tubercular 
nature  ;  and  even  if  it  does  come  from  within  the  body,  the 
test  is  not  absolutely  reliable. 

Modes  of  Infection.— Infection  may  take  place  in  various 

ways  : 

1.  Hereditary  transmission,  brought  about  by  the  bacilh 
entering  the  foetal  blood-stream  through  the  placenta,  is,  at 
least  in  man,  excessively  rare.  . 

2.  Inoculation  is  of  no  great  importance  m  man.  The 
disease  usually  remains  local,  and  is  well  known  as  the 
anatomical  tubercle  or  post-mortem  wart  {verruca  necro- 
Pcnica)  of  dissectors.  It  also  occurs  in  butchers  and  others 
who  work  with  dead  bodies.  ViUemin  in  1865  first  proved 
the  inoculability  of  tubercle. 

3  Inhalation  is  by  far  the  most  common  mode  of  mlec- 
tion  in  man.    A  consumptive  with  active  disease  m  his  lungs 
expectorates  enormous  quantities  of  the  bacilh,  estimated 
at  thousands  of  milUons  every  day  ;  and  if  his  sputum  is 
allowed  to  dry  on  his  handkerchief,  bedclothes,  or  beard,  or 
on  the  floor  or  hearth,  or  on  the  pavement,  the  bacilli  are 
wafted  about  as  fine  dust,  which  enters  the  respiratory 
pnssages  of  healthy  and  sick  alike.    In  large  cities  practi- 
callv  everyone  must  inhale  these  organisms,  and  it  simply 
depends  on  the  numbers  inhaled,  and  the  predisposition  of 
the  individual,  whether  he  will  acquire  the  disease  or  not. 
Thus  it  happens,  though,  fortunately,  quite  exceptionally 
that  persons  living  m  such  intimate  contact  as  husband  and 
wife  may  acquire  the  disease  from  one  another  through  the 
medium  of  the  dried  sputum.    The  respiratory  organs  siiffer 
Torrf"  quently  from  pr-ary  tuberculosis  than  any  other 
part  of  the  body. 
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4.  Ingestion  is  not  so  important  as  inhalation  in  man, 
thougli  the  virus  often  passes  to  the  lymph  glands  through 
the  tonsils  and  the  intestine.  Milk  from  a  tubercular  cow 
may  convey  the  infection,  but  this  is  not  likely  unless  the 
udder  itself  is  diseased.  Moreover,  risk  from  this  source 
can  be  entirely  prevented  by  boiling  the  milk.  The  muscle 
of  animals  used  as  food  is  rarely  tubercular,  and  even  if  it 
should  come  in  contact  with  tubercular  langs,  the  danger 
is  averted  by  thorough  cooking. 1  Not  uncommonly  the 
consumptive,  by  swallowing  his  sputum,  infects  his  own 
alimentary  tract,  and  the  lesions  then  tend  to  develop  in 
the  agminated  and  sohtary  follicles  of  the  intestine. 

Wherever  a  tubercular  lesion  is  situated,  the  related 
lymph  glands  tend  to  suffer  secondarily.  It  is  to  be  noted, 
however,  that  the  baciUi  are  able  to  pass  through  mucous 
membranes  without  damaging  them,  and  then  to  give  rise 
to  well-marked  glandular  disease.  This  is  a  familiar  occur- 
rence in  the  case  of  the  cervical  and  mesenteric  glands. 

^  At  the  meeting  of  the  British  Congress  on  Tuberculosis  in  July, 
1 90 1,  Koch  asserted  that  the  bacillus  of  human  tuberculosis  is  not 
identical  with  that  of  the  bovine  disease,  and  that  accordingly  there 
is  nttle  or  no  danger  to  man  from  tubercular  cattle.  Koch,  it  may  be 
said,  based  his  conclusions  first  on  the  results  of  inoculating  bovines 
with  human  bacilli,  and  secondly  on  his  belief  that  infection  through 
the  intestine  in  mankind  is  rare.  The  latter  premise  is  surely 
altogether  at  variance  with  the  experience  of  pathologists.  One  of 
the  most  common  lesions  found  in  the  post-mortem  room  is  old 
tuberculosis  of  the  mesenteric  glands,  and  there  is  no  doubt  that  the 
mfection  reached  these  glands  by  way  of  the  intestine,  exactly  as  it 
so  often  reaches  the  cervical  glands  by  way  of  the  tonsils.  The  truth 
probably  Hes  somewhere  between  the  two  extremes.  The  bovine 
variety  of  the  bacillus  is  apparently  less  virulent  towards  man  than 
the  human  variety,  though  nevertheless  distinctly  pathogenic  But 
obviously  until  Koch's  view  has  been  demonstrated  to  the  general 
satisfaction  of  scientists,  it  is  the  safe  course  in  practice  to  assume 
that  bovine  tuberculosis  is  a  source  of  danger  to  mankind 

It  IS  noteworthy  that  Von  Behring  is  completely  at  variance  with 
Koch  m  this  matter.  He  holds  that  human  and  bovine  tuberculosis 
are  the  same  disease,  and  that  tuberculosis  in  man  is  almost  always 
due  to  the  ingestion  of  infected  milk  in  infancy.  Even  the  phthisis 
ot  adult  hfc  he  regards  as  due  to  ingestion  of  the  bacilli  in  early  child- 
hood, though  the  infection  has  remained  latent  for  years  or  decades 
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To  many  seats  of  lesion  the  bacilli  must  have  gained 
access  by  the  blood-stream,  and  in  many  such  cases  they 
enter  the  blood-stream  from  a  pre-existing  tubercular  focus. 

Frequency.— Tuberculosis  is  the  most  universally  dis- 
tributed of  the  fatal  diseases  of  mankind,  and  it  is  common 
among  domesticated  animals.    Yet,  while  it  is  a  very  fatal 
disease  in  man,  the  cases  which  undergo  healing  are  still 
more  numerous  than  those  which  end  fatally.  Moreover, 
in  countries  where  attention  is  given  to  sanitation,  the  mor- 
tality from  the  principal  tubercular  diseases  has  greatly 
diminished  in  recent  years.     Thus,  in  England  and  Wales 
the  annual  death-rate  per  milhon  persons  living  fell  from 
1,869  in  1880  to  1,203  in  1903  for  phthisis  ;  from  330  to  194 
for  tubercular  meningitis  ;  and  from  370  to  167  for  tuber- 
cular peritonitis.    On  the  other  hand,  it  rose  from  129  to 
178  in  the  same  years  for  '  other  forms  of  tuberculosis, 
scrofula.'    In  1838,  the  death-rate  from  phthisis  was  over 
3,800  ;  in  1903,  it  was  1,203  per  million  living.    During  the 
decade  1881-1890,  i  death  out  of  every  9  was  due  to  tuber- 
culosis, and  I  out  of  11  to  phthisis.    In  other  words,  about 
II  per  cent,  of  all  deaths  were  due  to  tuberculosis,  and  of 
each  II  deaths  from  tuberculosis,  9  were  due  to  phthisis. 
In  the  year  1903,  i  death  out  of  every  8-8  was  due  to  tuber- 
culosis, and  I  out  of  12-8  to  phthisis.    Or,  to  put  it  other- 
wise, II-3  per  cent,  of  all  deaths  were  due  to  tuberculosis, 
and  8-3  out  of  the  11-3  were  due  to  phthisis. 

In  Glasgow,  the  phthisis  death-rate  in  the  quinquennial 
period  1860-1864  was  4,094  per  million,  as  against  2,315  m 
1800-1894,  and  1,712  in  1900-1904.  ,    .  x 

Predisposing  Causes.-High  altitudes  are  relatively  free 
from  tuberculosis.  Large  cities  suffer  more  than  country 
districts.  Deficiency  of  fresh  air  and  of  sunlight ;  residence 
over  a  damp  soil ;  occupations  in  which  a  dust-laden  atmo- 
sphere is  inspired  ;  any  catarrhal  condition  of  the  respiratory 
tract  ;  measles,  whooping-cough,  and  to  a  much  less  extent 
enteric  fever  ;  diabetes  ;  influenza  ;  alcoholism  (includmg 
alcoholic  neuritis) ;  congenital  heart  disease ;  aortic  aneurysm ; 
local  iniury  ;  and  all  other  conditions,  such  as  deficiency  o 
food  clotHng,  and  rest,  which  reduce  the  general  vigour  of 
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the  body,  predispose  the  individual  as  a  whole,  or  certain 
organs  in  particular,  to  tubercular  infection.  Parturition 
and  lactation  have  an  unfavourable  influence  on  women 
who  are  already  phthisical,  and  may  favour  the  occurrence 
of  the  disease  in  those  previously  sound. 

Since  1866,  the  phthisis  death-rate  in  England  and  Wales 
has  been  less  among  females  than  among  males,  and  the 
difference  between  the  two  sexes  has  been  increasing.  Pre- 
vious to  1866,  the  rate  was  greater  among  females.  A 
similar  inversion  of  the  sexual  mortahty  has  taken  place 
in  France,  and  has  been  attributed  to  increasing  alcoholism 
among  the  men.  It  is  probable  that  another  cause— at 
least,  in  Britain— is  a  greater  degree  of  improvement  in  the 
domestic  than  in  the  occupational  conditions  of  life. 

All  ages  are  hable,  but  different  organs  are  specially  sus- 
ceptible at  different  ages.  Thus,  phthisis  is  specially  pre- 
valent from  puberty  all  through  the  active  period  of  life, 
whereas  tubercular  peritonitis  causes  two  and  a  half  times, 
and  tubercular  meningitis  fully  twice,  as  many  deaths  in 
the  first  five  years  of  hfe  as  at  all  other  ages  put  together. 
The  other  forms  of  tubercular  disease,  and  especially  those 
which  involve  the  bones,  joints,  and  glands,  as  well  as 
general  tuberculosis,  are  specially  common  in  childhood. 

Of  late  years  it  has  been  fashionable  to  minimise  the  im- 
portance of  inherited  predisposition  ;  and  cases  that  seem  to 
exemplify  it  have  been  explained  on  the  hypothesis  of  a  very 
long  mcubation  period,  extending  possibly  over  years.  Such 
a  theory,  however,  is  not  sufficient  to  account  for  the  facts 
No  doubt  the  predisposition  in  the  case  of  phthisis  is  some- 
times partly  attributable  to  the  form  of  the  chest  ;  but  even 
in  the  case  of  scrofula  there  is  an  extraordinary  tendency 
on  the  part  of  some  families  to  suffer.  Similar  facts  are 
well  known  m  connection  with  the  exanthemata.  The  seed 
IS  essential,  but  the  soil  is  scarcely  less  important. 

Morbid  Anatomy.-The  elementary  lesion  is  the  tubercle, 
a  httle  tumour  which  is  sometimes  large  enough  to  be  seen 
by  the  naked  eye,  though  often  of  microscopic  size.  Very 
otten  such  tubercles  are  aggregated  in  clumps,  so  that  their 
presence  is  much  more  noticeable.    Such  clumps  constitute 
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the  '  tubercles  '  of  gross  anatomy.    A  typical  tubercle  con- 
sists of  cells  of  three  kinds  :  (i)  in  the  central  part,  one  or 
more  branching,  multinucleated  giant  cells  ;  (2)  large  epithe- 
lioid cells,  due,  like  the  giant  ceUs,  to  proliferation  of  the 
fixed  cells  of  the  tissues  ;  and  (3)  at  the  periphery,  leucocytes 
(mostly  lymphocytes),  which  have  probably  migrated  from 
the  vessels  and  represent  an  inflammatory  reaction.  Some- 
times, however,  the  giant  cells,  and  sometimes  the  epithe- 
lioid cells  also,  are  awanting  in  a  tubercle.    The  bacilh  are 
found  in  the  giant  cells  and  epithehoid  cells,  but,  apart  from 
these  organisms,  there  is  nothing  in  the  tubercle  that  is 
absolutely  pecuhar  to  tuberculosis. 

A  tubercle  contains  no  bloodvessels,  and  as  a  rule  it 
undergoes  one  or  other,  or  a  combination,  of  two  further 
changes,  namely,  caseous  necrosis  and  fibrous  transforma- 
tion.   These  changes  involve  both  the  tubercle  and  the 
surrounding  inflammatory  products.    The  necrosis  is  ap- 
parently due,  not  to  the  non-vascularity  of  the  tubercle, 
but  to  the  action  of  the  products  of  the  baciUi.    The  cheesy- 
looking  or  caseous  material  may  afterwards  soften  and  give 
rise  to  an  abscess  if  deep-seated,  or  to  an  ulcer  if  superficial ; 
or  it  may  persist  and  become  infiltrated  by  hme  salts. 
Fibrous  change  is  less  common,  but  much  more  curative  m 
its  results,  than  caseation  ;  it  is  often  seen  in  the  peritoneum. 

Tuberculosis  almost  always  gives  rise  to  mflammation.  A 
secondary  infection  by  pyogenic  organisms  very  often  takes 
place  in  addition. 


ii.  Acute  Miliary  Tuberculosis. 

General  tuberculosis  may  be  either  acute  or  chronic  In 
the  chronic  form,  bacilU  from  a  locahsed  tubercular  lesion 
obtain  access  in  small  numbers  to  the  blood-stream  and 
give  rise  to  secondary  lesions  in  various  parts  of  the  body. 
As  the  process  is  chronic,  and  the  lesions  are  not  very 
numerous,  the  latter  have  time  to  grow  to  some  size  before 
death  takes  place,  and  they  may  give  rise  to  no  symptoms, 
esDCciallv  if  they  do  not  attack  the  brain. 

In  the  ac..^/form,  tubercle  bacilh  gam  access  to  the 
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blood-stream  in  enormous  numbers,  and  give  rise  to  count- 
less secondary  lesions  in  many  organs.  The  lungs,  liver, 
spleen  and  kidneys  are  almost  constantly  involved.  In 
some  organs,  such  as  the  lungs,  they  can  be  recognised  by 
the  finger  as  well  as  by  the  eye  ;  whilst  in  others,  such  as 
the  liver,  they  can  scarcely  be  seen  by  the  naked  eye,  though 
readily  discovered  with  the  microscope.  The  patient  dies 
while  the  lesions  are  recent,  so  that  '  miHary  '  tubercles  are 
found  everywhere,  and  the  condition  is  spoken  of  as  acute 
miliary  tuberculosis.  The  bacilh  may  reach  the  blood 
through  softening  of  a  tubercle  which  has  developed  in  the 
intima  of  a  vessel,  or  through  the  extension  of  caseation 
from  a  tubercular  gland  to  ,the  wall  of  an  adherent  vein, 
or  through  caseation  of  a  vein  in  a  tubercular  gland.  The 
pulmonary  veins,  thoracic  duct,  and  less  frequently  other 
vessels,  suffer  in  this  way.  The  bacilli  do  not  multiply  in 
the  blood-stream,  but  only  after  coming  to  rest  in  some  organ. 
The  condition  is  most  common  in  early  childhood.  The 
source  of  infection  in  acute  general  tuberculosis  is  generally 
the  lung  in  adults  and  the  bronchial  glands  in  children. 

Symptoms.— The  clinical  features  vary  much  in  different 
cases.  There  is  sometimes  a  recognisable  tubercular  lesion 
of  old  standing  — ^.g.,  in  the  testicle,  lung,  pleura,  lymph 
glands,  bones  or  joints,  and  general  symptoms,  or  symptoms 
pomtmg  to  involvement  of  one  or  more  distant  organs,  are 
m  such  a  case  superadded.  In  other  instances,  the  general 
symptoms  are  recognised  first,  and  the  disease  may  perhaps 
simulate  enteric.  In  such  cases,  there  may  or  may  not  be, 
after  a  time,  evidence  of  tubercle  in  the  lungs  or  cerebral 
membranes.  In  yet  another  group  of  cases,  the  symptoms 
ol  menmgitis  may  first  claim  attention.  If  the  disease 
attacks  an  apparently  healthy  individual,  the  starting-point 
may  be  deep-seated— ^.g.,  a  caseous  bronchial  gland. 

In  the  general  or  latent  type,  fever  is  the  most  important 
symptom.  This  is  usually  considerable,  and  is  remittent  or 
intermittent,  and  sometimes  of  inverse  type.  In  the  course 
ot  a  few  weeks,  the  patient  dies  from  coma,  or  with  pul- 
monary or  meningeal  symptoms.  The  diagnosis  from 
enteric  may  be  extremely  difiicult,  but  in  this  form  of  tuber- 
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culosis,  diarrhoea  is  exceptional  ;  the  temperature  is  more 
irregular  than  in  enteric,  and  is  sometimes  of  inverse  type  ; 
there  are  not  successive  crops  of  rose-spots  ;  leucocytosis 
may  be  present ;  and  Widal's  test  is  negative.  Moreover, 
localising  phenomena  may  develop  before  death— e.g.,  m 
the  lungs,  brain,  or  choroid. 

The  pulmonary  type  is  probably  the  most  common.  Pul- 
monary symptoms  may  or  may  not  have  been  present  for 
some  time  before  the  acute  illness  sets  in.    The  condition 
may  follow  whooping-cough  or  measles  in  children.  Besides 
the  pyrexia,  there  are  cough,  spit,  rapid  breathing,  and 
cyanosis.    In  the  worst  cases,  the  cyanosis  may  be  extreme  ; 
there  may  be  profuse  perspiration  with  an  offensive  sweetish 
odour,  and  the  patient  may  be  almost  comatose  during  a 
considerable  part  of  the  illness.    The  physical  signs— apart 
from  any  old-standing  lesion— are  in  the  main  those  of 
bronchitis,  with  abundant  mucous  rales  over  the  chest 
generally  ;  but  these  rales  may  possess  a  coarseness,  a  re- 
sonant quahty,  or  a  concentration  towards  the  apices,  which 
should  suggest  the  development  of  numerous  minute  cavities. 
Such  physical  signs,  the  history  of  the  case,  the  discovery  of 
the  bacillus  in  the  sputum,  or  the  supervention  of  locahsmg 
phenomena  elsewhere,  will  point  to  the  nature  of  the  case. 
After  the  pulmonary  type,  the  meningeal  type  is  most 

common.  . 

Tubercular  Leptomeningitis  {acute  hydrocephalus,  basi- 
lar meningitis,  water  in  the  head,  or  water  on  the  brain}  is 
almost  always  secondary  to  tuberculosis  elsewhere,  and  is 
usually  part  of  an  acute  general  infection.  It  is  much  more 
common  in  children  than  in  adults.  In  the  former,  the 
source  of  general  infection  is  often  a  diseased  mesenteric 
or  bronchial  gland  ;  in  the  latter,  phthisis  is  the  usual  ante- 
cedent, though  this  may  have  escaped  detection.  Tuber- 
culosis of  the  pleura,  bones,  joints,  brain,  or  genito-urmary 
organs  may  also  be  the  source  of  infection.  When  menmgeal 
symptoms  set  in,  they  generally  dominate  the  case,  and 
otto  evidences  of  a  general  invasion  may  be  mconspicuous 

^^S;^^^^^^^^^^^  changes  are  best  marked,  as  a 
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rule,  at  the  base  of  the  brain.  The  exudation  is  specially 
well  seen  in  the  space  bounded  by  the  crura  cerebri  and  the 
optic  tracts,  and  it  extends  thence  into  the  Sylvian  fissures 
and  perhaps  along  the  pons  and  bulb.  The  spinal  mem- 
branes are  frequently  involved.  The  exudation  is  opaque, 
but  not  purulent.  Tubercles  may  be  seen  in  the  pia  mater 
in  the  form  of  little  white  nodules,  which  consist  of  aggrega- 
tions of  round  cells,  and  are  often  connected  with  the  adven- 
titia  of  the  arteries.  The  media  and  intima  may  be  invaded, 
so  that  the  lumen  is  narrowed.  The  ventricles  are  distended 
with  fluid,  and  the  increased  pressure  may  cause  flattening  of 
the  convolutions  on  the  convexity.  The  brain  substance  in 
contact  with  the  inflamed  membranes  is  often  infiltrated  with 
round  cells,  and  may  contain  tubercles  {meningo-encephalitis). 

Symptoms. — The  acute  symptoms  are  often  preceded  for 
some  weeks  by  prodromes  or  premonitory  phenomena,  of 
which  the  principal  are  loss  of  flesh  and  strength,  restless- 
ness, and  headache.  These  are  attributable  to  the  general 
invasion  of  the  system,  though  the  headache  may  be  due  to 
development  of  tubercles  in  the  membranes  before  actual 
inflammation  has  been  excited. 

Commencing  with  the  severe  symptoms,  three  stages  are 
sometimes  described.  The  onset  is  characterised  by  intense 
headache,  vomiting,  pyrexia,  and  often  convulsions.  The 
headache  may  induce  the  '  hydrocephalic  cry.'i  The  bowels 
are  constipated.  The  head  is  often  retracted.  This  is  the 
stage  of  irritation  or  excitement. 

The  stage  of  depression  or  compression  which  follows  may 
give  rise  to  false  hopes,  for  the  temperature  may  be  normal, 
vomitmg  absent,  and  sleep  almost  constant,  though  the 
patient  can  be  roused  to  take  nourishment.  But  the  pulse 
seldom  shares  in  the  improvement,  and  symptoms  pointing 
to  palsy  of  various  cranial  nerves  occur.  There  is  often 
slight  optic  neuritis,  the  abdomen  is  retracted  (boat-shaped, 
carmated  '),  and  the  respirations  are  disturbed.  The  pulse 
IS  slow  and  irregular,  and  often  out  of  correspondence  with 
the  temperature,  which  itself  varies  much  in  different  cases. 

in 'in?'  '  ^"^P.^f  !^        -a  sudden  loud  scream.    It  may  occur  also 
m  mtracramal  tumour.  ^ 
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The  tache  cerebrale  may  be  well  marked  (an  exaggeration  of 
the  congestion  of  the  skin  which  follows  the  stroke  of  a 
finger-nail)  ;  it  is  not,  however,  pecuUar  to  this  disease. 

In  the  stage  of  paralysis  and  coma,  the  child  cannot  be 
roused,  the  limbs  may  be  rigid  or  weakened  on  one  side,  the 
pupils  are  dilated,  the  pulse  is  rapid,  and  the  evacuations  are 
passed  into  the  bed.  There  may  be,  at  the  close,  either 
hyperpyrexia  or  a  subnormal  temperature. 

The  usual  duration  of  the  acute  illness  is  two  or  three 
weeks. 

In  the  adult,  the  disease  is  very  similar  to  that  in  the 
child.  General  convulsions,  however,  are  uncommon  ; 
dehrium  usually  sets  in  earlier  ;  in  young  women  hysterical 
symptoms  may  occur  at  the  outset  ;  and  recovery  is  less 
rare.  If  the  disease  affects  specially  the  convexity,  the 
diagnosis  may  be  difficult  for  a  time.  The  cranial  nerves 
may  escape,  and  cortical  symptoms,  such  as  aphasia,  may 
occur  early  and  perhaps  suddenly. 

Diagnosis.— This  depends  on  the  acute  or  subacute  onset 
of  head  symptoms  with  fever,  often  after  premonitory  symp- 
toms and  in  a  subject  known  to  be  tubercular.    The  most 
important  symptoms  are  severe  headache,  which  persists 
after  delirium  sets  in  ;  causeless  and  repeated  vomitmg  ; 
optic  neuritis  of  slight  degree,  and  palsies  of  one  or  more 
cranial  nerves.    Kernig's  sign  may  be  present,  and  lumbar 
puncture  may  be  tried.    In  the  case  of  a  quickly  growing 
intracranial  tumour,  which  might  give  rise  to  some  difficulty, 
anv  palsy  of  the  hmbs  develops  more  gradually,  and  optic 
neuri^tis  is  often  intense  ;  uncertainty  may,  however  con- 
tinue for  a  week  or  two.    In  fevers  hke  enteric,  headache 
ceases  when  dehrium  begins.    In  hydrocephaloid  (a  more  or 
less  comatose  state  which  sometimes  supervenes  m  young 
children  exhausted  by  diarrhoea),  the  fontanelle  is  depressed, 
fever  and  localised  paralysis  are  absent,  and  there  may  be  a 
historv  of  diarrhoea  or  some  other  cause  of  cerebral  anemia. 

In  a  few  cases  of  acute  mihary  tuberculosis-a^^omma/  or 
typhoid  type-the  symptoms  are  highly  suggestive  o  enteric 
feVer  In  addition  to  the  more  general  symptoms  of  typhoid, 
there  may  be  abdominal  distension  and  tenderness,  diarrhoea, 
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splenic  enlargement,  a  few  rose-spots,  and  even,  it  may  be, 
a  positive  Widal's  reaction.  This  type  may  last  for  six  or 
eight  weeks.  The  diagnosis  from  enteric  may  be  for  long 
impossible.  The  presence  of  pre-existing  tubercle  or  of 
tubercles  in  the  choroid  and  an  inverse  temperature  are  in 
favour  of  tuberculosis. 

Prognosis. — In  acute  mihary  tuberculosis,  no  hope  of  re- 
covery can  be  entertained.  Recovery  from  tubercular 
meningitis  is  generally,  though  not  universally,  regarded  as 
extremely  rare.  When  it  does  occur,  the  presumption  is 
that  the  baciUi  are  not  disseminated  all  through  the  system. 

Treatment. — This  is  almost  purely  symptomatic — nursing, 
feeding,  regulation  of  the  bowels,  and  cold  sponging  if  the 
fever  is  high.  In  tubercular  meningitis,  the  head  should 
be  shaved,  and  ice  should  then  be  applied.  Mercurial  oint- 
ment, with  or  without  an  equal  proportion  of  iodine  oint- 
ment, should  be  rubbed  into  the  scalp  and  other  parts,  at 
intervals  of  a  few  hours,  until  the  mouth  just  begins  to  be 
affected.  Lumbar  puncture  has  had  a  curative  effect  in 
at  least  one  instance.  For  headache,  phenazone  or  phena- 
cetin  may  be  administered  ;  and  for  vomiting,  sinapisms 
over  the  stomach  and  back  of  the  neck,  with  ice  and  chloro- 
form water  internally,  are  appropriate  measures.  Opium 
should  be  avoided,  because  of  the  tendency  to  coma. 


iii.  Tuberculosis  of  the  Cardiovascular  System. 

A  few  miliary  tubercles  may  be  found  in  the  myocardium 
in  acute  miliary  tuberculosis,  but  otherwise  this  tissue  is 
very  rarely  involved. 

In  rare  cases  of  phthisis  there  is  endocarditis,  which  results 
usually  from  a  mixed  infection,  but  is  occasionally  due  to 
the  tubercle  bacillus. 

Tubercular  pericarditis  is  referred  to  under  Tuberculosis 
of  Serous  Membranes  (p.  132). 

In  organs  such  as  the  lungs,  which  are  the  seat  of  tuber- 
cular disease,  the  walls  of  the  arteries  and  veins  may  become 
involved,  either  by  an  acute  infiltration,  or  by  a  more  chronic 
process  which  goes  on  to  caseation.    Thrombosis  may  occur 
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or  softening  may  take  place  ;  and  in  the  latter  case,  the 
bacilli  may  enter  the  blood  in  large  numbers.  In  the  acute 
miliary  disease,  tubercles  may  develop  in  the  intima  or  in 
the  adventitia  of  bloodvessels. 


iv.  Tuberculosis  of  the  Respiratory  System. 

Tuberculosis  of  the  Larynx  [Tubercular  Laryngitis, 
Laryngeal  Phthisis,  Consumption  of  the  Throat  or  of  the  Wind- 
pipe), though  in  rare  cases  primary,  is  in  the  vast  majority 
of  cases  secondary  to  pulmonary  disease.  It  may  occur 
when  few  or  no  changes  can  be  detected  in  the  lungs ;  the 
diagnosis  may  then  be  difficult,  while  it  is  at  the  same  time 
of  special  importance.  As  a  rule,  however,  tuberculosis  of 
the  larynx  is  a  late  phenomenon  in  pulmonary  phthisis. 
It  is  present  in  about  40  per  cent,  of  cases  of  late  phthisis, 
and  is  attributable  to  infection  of  the  larynx  by  the  bacilli 

in  the  sputum. 

Morbid  Anatomy.— The  tubercles  first  develop  beneath  the 
epithelium  of  the  mucosa.  Caseation  ensues  and  leads  to 
ulceration,  which  spreads.  The  principal  seals  are  the 
vocal  cords  and  the  interarytenoid  fold,  but  the  ary-epi- 
glottic  folds,  the  epiglottis,  and  occasionally  parts  further 

off,  may  suffer.  . 

Symptoms.-There  is  hoarseness  or  complete  loss  of  voice. 
In  the  early  stages,  there  may  be  some  discomfort  at  the 
seat  of  disease,  but  when  ulceration  sets  in,  and  especially 
when  the  epiglottis  and  ary-epiglottic  folds  are  mvolyed, 
there  is  apt  to  be  severe  pain  on  swallowmg,  as  well  as 
mechanical  dysphagia.  In  advanced  cases,  food  may  get 
into  the  trachea.  The  cough  is  altered  in  character  when 
the  cords  are  much  affected.  . 

The  laryngoscope  shows  in  the  early  stage  paUor  ot  the 
mucous  membrane.  Later  on,  there  is  thickening  from  in- 
filtration, very  often  first  in  the  interarytenoid  space.  Then 
the  diseased  parts  ulcerate,  and  acquire  a  worm-eaten  aspect. 

The  m^^^^^^^^^  of  the  vocal  cords  is  often  impaired  mechani- 
callv  by  the  infiltration.  But  immobihty  may  be  due  to 
paralysi^  of  one  or  both  of  the  recurrent  nerves.    In  laryngeal 
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phthisis,  the  right  nerve  is  much  more  frequently  paralysed 
than  the  left,  and  it  has  been  supposed  that  this  is  due  to 
the  right  recurrent  nerve  being  involved  in  pleuritic  thicken- 
ing at  the  right  apex.  When  the  left  nerve  is  paralysed, 
it  is  perhaps  owing  to  pressure  by  enlarged  bronchial  glands 

Diagnosis. — Chronic  laryngitis  persisting  for  months 
should  be  regarded  with  suspicion.  The  sputum,  and  in 
case  of  ulceration  some  of  the  secretion,  should  be  examined 
for  bacilli.  In  syphilis  there  is  little  or  no  pain,  the  voice  is 
hoarse  rather  than  lost,  ulceration  is  commonly  less  chronic 
than  in  tubercle,  and  the  disease  may  be  expected  to  yield 
to  treatment.  Malignant  disease  rarely  occurs  before  forty 
years  of  age,  and  is  characterised  by  constant  pain  ;  whereas 
in  tuberculosis  there  is  but  little  pain  so  long  as  the  patient 
is  not  eating,  coughing,  or  otherwise  disturbing  the  parts. 

Prognosis.— This  is  generally  unfavourable,  partly  because 
advanced  lung  disease  is  usually  present.  If,  however,  there 
is  little  or  no  lung  disease,  and  the  laryngeal  disease  is  early 
and  localised,  there  is  some  hope. 

Treatment. — General  measures  should  be  employed,  as  in 
the  case  of  phthisis.  The  ulcers  should  be  cleansed  by 
some  weak  astringent  or  antiseptic  spray  introduced  by  an 
atomiser. 

To  destroy  the  tubercular  tissue  in  early  cases,  the  ulcer 
is  first  painted  with  a  10  per  cent,  solution  of  cocaine,  and 
then  carefully  scraped  by  a  curette.  Thereupon  lactic  acid 
is  thoroughly  rubbed  in  by  the  cotton-wool  brush,  in  a 
strength  which  is  gradually  increased  from  a  20  per  cent, 
solution  up  to  the  pure  acid.  This  is  repeated  once  every 
day  or  two. 

In  cases  which  cannot  be  treated  by  such  radical  measures, 
a  4  per  cent,  solution  of  cocaine  may  be  applied  by  the 
atomiser  to  relieve  the  pain  and  permit  swallowing  ;  or  a 
powder  of  iodoform  with  a  little  morphine  may  be  insufflated 
several  times  a  day  after  the  ulcers  have  been  cleansed  by 
tne  spray.  Another  useful  spray  is  20  per  cent,  menthol  in 
parolem  ;  or  the  same  strength  of  menthol  in  olive  oil  may 
'  In  aortic  aneurysm,  which  is  sometimes  associated  with  laryngeal 
palsy.  It  is  generally  the  left  recurrent  nerve  which  suffers. 
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be  rubbed  in  by  the  cotton-wool  brush.  Codeine  lozenges 
may  be  sucked  by  the  patient  to  diminish  the  local  irrita- 
tion. 

Tobacco,  alcohol,  spices,  etc.,  should  be  avoided,  or  used 
sparingly.  If  swallowing  is  difficult  or  painful,  the  food 
should  take  the  form  of  thick,  bland  liquids,  and  should  be 
gulped  rather  than  sipped.  When  the  epiglottis  is  de- 
stroyed, so  that  liquids  tend  to  enter  the  larynx,  the  patient 
should  suck  them  through  a  rubber  tube  while  lying  on  his 

f  3,CC 

The  trachea,  and  less  frequently  the  bronchi,  may  be  the 
seat  of  tubercular  ulceration  in  advanced  phthisis,  but  no 
distinctive  symptoms  are  recognised. 

Tuberculosis  of  the  Lungs  {Phthisis  Pulmonahs,^ 
Consumption--).— In  England  and  Wales,  in  recent  years, 
about  eight  deaths  out  of  every  hundred  have  been  due  to 
phthisis,  and  other  three  have  been  due  to  other  forms  of 
tubercular  disease  ;  in  other  words,  nearly  three-fourths  of 
the  deaths  from  tuberculosis  are  due  to  phthisis  (see  p.  104). 
Apart  from  acute  miliary  tuberculosis,  which  has  been 
already  described,  tuberculosis  of  the  lungs  may  be  either 
acute  or  chronic.  The  acute  type  may  be  either  pneumonic 
or  broncho-pneumonic  (p.  115)  ;  and  the  chronic  type  may 
be  either  catarrhal,  caseous  and  ulcerative  (p.  116),  or  hbroid 

Acute  Pneumonic  Phthisis  {Confluent  form  of  Acute 
Pulmonary  Tuberculosis,  Scrofulous  Pneumonia,  Tubercular 
Caseous  Pneumonia). -This  disease  is  very  apt  to  be  mis- 
taken for  lobar  pneumonia  of  the  apex.  It  may  involve 
one  lobe  or  almost  the  whole  of  one  lung.  The  anatomical 
condition  (lobar  consohdation,  scanty  pleural  exudation, 
1  /...,  wasting,  or  consumption  (of  the  body  generally),  associated 

^f^^I^'^^^:^  the  unity  of  di.erent  types  of  tubercular 
lesion  To,  bv  his  discovery  of  auscultation,  enabled  us  to  recogn.e 
the  pr;slc;  of  tubercle  in  the  lungs  dunng  Ufe  ;  and  who  gave  he 
::rpartofh.p— ^n^^^^^^ 

^^n^  Wid  tt  S::^  years  had  elapsed  after  the 

inoculation. 
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etc.),  the  physical  signs  (dulness  over  one  lobe,  increased 
vocal  fremitus,  enfeebled  and  bronchial  respiratory  murmur, 
and  bronchophony),  and  the  symptoms  (sudden  onset  of 
pain  in  one  side,  with  short  cough,  scanty  and  rusty  sputum, 
fever,  and  rapid  respiration),  constitute  so  exact  a  picture 
of  lobar  penumonia  that  for  a  week  or  so  the  diagnosis 
during  life  may  be  impossible. 

Anatomically,  however,  the  appearance  of  hepatisation  is 
seen,  on  careful  inspection,  to  be  due  to  the  aggregation  of 
tubercles,  although  in  many  cases  croupous  inflammation  is 
also  present,  and  contributes  to  the  consolidation.  Examina- 
tion may  disclose  an  older  focus  of  caseation  or  softening, 
from  which  the  acute  infection  of  the  lobe  took  place, 
probably  by  aspiration. 

Clinically,  a  careful  observer  may  note  grounds  for  sus- 
picion. The  patient  may  have  been  in  poor  health  pre- 
viously ;  the  sputum,  which  may  be  rusty  or  bloody,  may 
contain  tubercle  bacilli  and  elastic  tissue  ;  and  the  daily 
fluctuation  of  the  temperature  may  be  greater,  and  the 
tongue  less  dry,  than  in  ordinary  croupous  pneumonia. 
After  a  week  or  ten  days,  there  is  still  no  sign  of  a  crisis. 
Hectic  fever,  profuse  sweating,  emaciation,  and  abundant 
purulent  expectoration  are  observed  ;  and  the  physical  signs, 
which  include  coarse,  clicking  rales,  point  to  the  development 
of  cavities  in  the  lungs. 

Death  may  take  place  as  early  as  the  second  week,  before 
softening  has  occurred.  But,  as  Douglas  Powell  has  shown, 
cases  of  this  type  tend  to  undergo  arrest  by  elimination 
of  the  caseous  material,  by  cicatricial  contraction  of  the 
cavities  formed,  and  by  compensatory  hypertrophy  of  the 
opposite  lung.  If  the  patient  can  survive  the  suppurative 
processes,  with  the  attendant  emaciation,  hectic  fever  and 
sweating,  and  if  the  other  lung  is  not  infected  by  insuffi'ation 
01  the  bacillus-containing  material,  the  symptoms,  after  a 
period  of  from  six  weeks  to  four  months,  gradually  subside 
the  affected  side  shrinks,  the  opposite  lung  enlarges,  the 
cavities  contract,  and  in  favourable  cases  a  good  recovery 
IS  made.  ^ 

(6)  Acute  Broncho-pneumonic  Phthisis  {Acute  Tubercular 

8—2 
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Broncho-pneumonia,  Disseminated  form  of  Acute  Pulmonary 
Tuberculosis,  Florid  Phthisis,  Galloping  Consumption).— -This 
disease  is  more  common  than  the  pneumonic  form,  especi- 
ally in  children.    It  begins  in  the  smaller  bronchial  tubes, 
but  the  catarrhal  process  extends  into  the  alveoli.  The 
catarrhal  products  tend  to  become  caseous,  so  that  the 
tubes  are  blocked  with  caseous  matter.    The  affected  areas 
have  a  reddish-gray  appearance  before  they  become  caseous. 
Still  later,  the  caseous  matter  softens,  so  that  little  abscesses 
develop  in  the  consolidations,  and  have  their  walls  lined  by 
caseous  matter.    As  the  disease  starts  from  the  bronchi,  the 
consolidations  have  a  lobular  arrangement.    Small  cavities 
may  coalesce  to  form  larger  ones,  and  in  other  parts  of  the 
lungs  there  may  be  mihary  tubercles.    The  overlymg  pleura 
is  generally  covered  by  exudation,  but  sometimes  it  is  under- 
mined by  a  softening  near  the  surface  of  the  lung,  and  per- 
foration occurs.   Emphysema  and  collapse  may  be  associated 
with  this  disease. 

The  onset  is  often  gradual,  but  may  be  rapid.  In  children, 
the  disease  frequently  follows  measles  or  whooping-cough. 
Shivering,  malaise,  loss  of  flesh  and  strength,  cough,  anorexia, 
and  sometimes  hemoptysis,  are  the  early  symptoms.  The 
nhvsical  signs  are  those  of  broncho-pneumonia-dry  and 
moist  rales,  mdicating  bronchitis,  with  scattered  patches  m 
which  bronchial  or  tubular  breathing,  bronchophony  dul- 
ness  on  percussion,  and  increased  vocal  fremitus  mdicate 
Uttle  areas  of  consolidation.  There  is  --ito-^le  iev^^^^ 
Tubercle  bacilU  and  elastic  tissue  may  be  found  m  the 
sputum.  Death  may  occur  within  a  few  weeks,  or  the  case 
r^ay  undergo  considerable  improvement  and  pass  into  a 

Phthisis).-Th\^  IS  by  far  the  most  common  form  of  pul- 

monrry^^^^^^^^  T  " 

o  +h^Ti  others  deserve  to  be  called  subacute. 

'"£^010^-11- has  been  discussed  at  some  length  under 
the  helTng  o  General  Considerations  (p.  104),  But  wMe 
the  heading  j^i^^i^aon  as  a  mode  of  mfect.on  m 

%^^IlT^<^n\lre.ay  pomted  out  (p.  xo.),  it  remains 
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to  be  said  that  in  young  children  pulmonary  tuberculosis 
is  often,  and  perhaps  in  the  majority  of  cases,  due  to  ex- 
tension from  tubercular  bronchial  glands.  The  pulmonary 
group  of  bronchial  glands  are  practically  embedded  in  the 
lung  tissue,  and  tubercular  disease  in  them  is  apt  to  spread 
into  the  surrounding  lung  substance.  Even  in  the  adult 
tuberculosis  of  the  supraclavicular  and  axillary  glands  may 
be  the  immediate  precursor  of  phthisis.  A  softened  bronchial 
gland  may  also  burst  into  the  trachea,  a  main  bronchus,  or 
a  smaller  bronchial  tube,  and  so  infect  the  lungs. 

Morbid  Anatomy. — An  immense  variety  of  conditions  is 
met  with  in  the  lungs  in  a  case  of  this  disease.  Fibrous 
transformation  is  always  present  in  addition  to  caseation, 
and  as  new  foci  of  disease  are  constantly  arising  through 
secondary  infection  from  older  ones,  all  stages  can  usually 
be  observed  in  the  same  lung.  The  disease  begins  in  the 
fine  bronchi,  whose  walls  may  become  ulcerated,  and  it 
spreads  thence  to  the  alveoh. 

The  disease  almost  always  begins,  and  is  found  most 
advanced,  in  the  apex  of  the  upper  lobe.    Its  favourite  seat 
of  commencement  is  about  an  inch  below  the  top  of  the 
lung.    The  apex  of  the  lower  lobe  on  the  same  side,  and 
then  the  apex  of  the  opposite  upper  lobe,  tend  to  become 
affected  soon  afterwards.    Both  lungs  are  almost  always 
diseased  at  the  time  of  death,  but  the  changes  are  more 
advanced  in  one  than  in  the  other.    The  special  liability  of 
the  apex  is  probably  due  to  relatively  inefficient  ventilation 
of  that  part,  whereby  the  baciUi  have  longer  time  to  settle 
in  the  tissues.    This  inefficiency  is  due  partly  to  limited 
expansion  of  the  upper  part  of  the  chest,  and  partly  to  the 
very  mdirect  course  which  the  respired  air  is  compelled  to 
take  m  passing  from  the  trachea  to  the  apex,  and  vice  versa 
m  little  children,  where  the  pulmonary  changes  are  the 
result  of  extension  from  softened  bronchial  glands  there 
may  be  advanced  disease  in  the  lung  around  its  root',  while 
the  apex  and  more  peripheral  parts  are  healthy,  or  at  most 
the  seat  of  scattered  tubercles.    Even  in  adults,  however 
pulmonary  tuberculosis  is  not  necessarily  most  advanced  at 
the  apex. 
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Cavities  [vomicce)  are  almost  always  present.  They  are  of 
all  sizes,  and  one  of  them  may  involve  almost  a  whole  lobe. 
Old  healed  cavities  are  lined  by  fibrous  membrane  with  a 
smooth  surface;  but  those  that  are  usually  seen  have 
irregular  walls,  roughened  by  softening  caseous  material,  or 
lined  by  a  more  distinct  pyogenic  membrane.  They  contain 
pus,  caseous  matter,  broken-down  lung  tissue,  etc.  They 
may  be  very  irregular  in  form,  and  are  often  crossed  by 
fibrous  tissue  septa  or  strands  containing  obUterated  vessels. 

Masses  of  caseous  material  may  be  recognised,  probably 
surrounded  by  mihary  tubercles,  which  in  their  turn  will 
become  caseous.  If  the  cheesy  matter  does  not  proceed  to 
softening,  fibrosis  may  go  on  around  it  to  such  an  extent 
as  to  enclose  it  in  a  capsule,  after  which  it  tends  gradually 
to  become  infiltrated  with  lime  salts.  This  is  a  common 
mode  of  healing  in  tuberculosis. 

The  features  of  tubercular  broncho-pneumonia  may  also 
be  seen,  the  small  bronchi  and  their  alveoU  being  full  of 
catarrhal  products  which,  like  themselves,  undergo  casea- 

^'°The  disease,  in  a  more  acute  phase,  may  extend  from  the 
mucosa  of  the  fine  bronchi  through  their  walls  mto  the  sur- 
rounding tissue,  and  along  with  this  there  may  be  acute 
(croupous)  inflammation  of  the  neighbourmg  alveoh. 

Miliary  tubercles  may  be  found  in  various  parts  of  the 
lungs  The  small  bronchi  and  alveoh  of  particular  areas 
become  infected  by  aspiration,  and  the  lymphatic  channels 
become  infected  by  the  current  within  them.  Bronchiec- 
tasis is  sometimes  observed,  especially  when  there  is  much 
fibrosis  ;  and  emphysema  is  also  common.  Aneurysms  of 
branches  of  the  pulmonary  artery  are  sometimes  found  m 

'^The  pleura  is  adherent  over  the  diseased  portions  of  lung. 
Pleural  effusion  may  be  present  on  one  or  both  sides. 
Pneumothorax  may  be  present. 

The  bronchial  glands,  larynx,  and  mtestmes  are  o  t 
tubercular.    There  may  be  evidence  of  a  chronic  or  of  an 
acute  general  infection  by  the  tubercle  baciUus. 

The  heart  is  often  atrophied  ;  and  amyloid  degeneration  of 
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viscera,  fatty  degeneration  of  the  liver,  fistula  in  ano,  and 
marasmic  thrombosis  are  sometimes  noted. 

Symptoms.  —  These  include  cough  and  expectoration, 
haemoptysis,  loss  of  flesh  and  of  strength,  night-sweats, 
anorexia,  dyspepsia,  anaemia,  and  in  women  amenorrhoea  ; 
but  one  or  several  of  these  phenomena  may  be  absent. 
The  onset  is  usually  insidious,  and  varies  greatly  in  different 
cases.  Often  the  patient  appears  to  be  suffering  from  an 
ordinary  cold,  which,  however,  does  not  pass  away  after 
the  usual  time.  In  other  cases,  spitting  of  blood,  or  the 
pain  of  a  dry  pleurisy,  or  indigestion,  may  first  attract 
attention. 

Cough  is  one  of  the  most  constant  symptoms  all  through, 
and  in  the  later  stages  is  apt  to  cause  vomiting.  The  sputum 
is  at  first  mucous  or  muco-purulent,  as  in  bronchitis,  but  it 
tends  to  become  more  and  more  purulent.  When  suppu- 
rating cavities  are  present,  the  sputum  may  consist  almost 
entirely  of  pus,  and  when  this  is  expectorated  upon  a  flat 
surface,  it  assumes  a  coin-like  shape,  and  is  hence  described 
as  nummular.    Such  sputa  often  sink  in  water. 

Blood  may  be  present  in  the  expectoration  at  any  stage  of 
the  disease.  Blood  M^iich  comes  from  the  lungs  is  usually 
bright  red  and  frothy.  It  stains  the  spit  for  some  hours  or 
days  after  the  onset  of  the  haemoptysis. 

Hcemoptysis  is  often  the  first  symptom,  or  one  of  the 
earliest.  In  such  cases,  the  physical  signs  may  be  normal, 
and  bacilli  may  or  may  not  be  present  in  the  sputum. 
Sometimes  the  haemorrhage  follows  exertion,  but  this  is  not 
the  rule,  and  the  onset  is  frequently  by  night. 

It  has  long  been  thought  that  there  is  a  phthisis  ab 
hcemoptoe,  i.e.,  that  the  presence  of  blood  in  the  air- 
passages,  from  whatever  cause,  can  give  rise  to  inflammatory 
processes  which  pass  on  to  caseation  ;  in  other  words,  that 
hcemoptysis  is  occasionally  a  cause  of  phthisis.  It  is'  very 
doubtful  if  such  a  thing  ever  happens.  The  expression 
hcTmorrhagic  '  is  now  applied  to  a  variety  of  phthisis  in 
which  profuse  and  repeated  heemorrhages  are  the  principal 
feature.  This  type  is  five  times  as  common  among  men  as 
among  women.    It  occurs  later  in  life  than  the  ordinary 
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form,  and  is  seldom  due  to  inherited  tendency.  The  ha;mor- 
rhages  may  recur  at  intervals  of  days,  months,  or  years. 
Abnormal  physical  signs  may  be  few  or  altogether  absent ; 
but  if  the  bleedings  occur  very  frequently,  the  case  may 
come  to  present  the  symptoms  and  signs  of  ordinary  phthisis. 
It  is  supposed  that  the  haemorrhages  are  due  to  erosion  of 
considerable  vessels  by  tubercle  bacilli. 

H£emoptysis  is  described  as  early  or  late,  according  as  the 
blood  comes  from  a  commencing  or  from  an  advanced  lesion 
in  the  lung.  As  new  lesions  continue  to  form  throughout 
the  disease,  early  haemorrhage  may  occur  at  any  time  in  its 
course.  This  is  due  to  diapedesis,  from  local  hypersemia,  or 
possibly  in  part  to  softening  of  the  capillary  walls  in  the 
earliest  stage  of  the  disease.  Late  hcemorrhage  results  from 
rupture  of  an  aneurysm,  and  is  often  severe  and  sometimes 
fatal.  A  branch  of  the  pulmonary  artery  passing  along  the 
wall  of  a  cavity,  or  across  it,  is  usually  obhterated  by  throm- 
bosis, but  sometimes  this  is  not  so,  and  the  inflammatory 
or  tubercular  process  softens  the  vessel  wall.  The  latter, 
being  deprived  of  its  normal  support,  bulges  into  the  cavity 
and  is  apt  eventually  to  rupture. 

Tubercle  bacilli  are  often  to  be  found  in  the  sputum, 
sometimes  in  enormous  numbers.  They  are  never  found  in 
the  expectoration,  except  in  tubercular  cases.  Elastic  fibres 
from  the  walls  of  the  alveoh  may  also  be  present,  but  these 
are  sometimes  found  in  bronchiectasis.  If  elastic  tissue  is 
not  easily  found  by  examining  some  of  the  more  opaque 
parts  of  the  sputum  with  the  microscope,  some  quantity  of 
the  expectoration  should  be  boiled  with  an  equal  quantity 
of  caustic  soda  solution  {20  grains  to  i  ounce)  until  the 
mixture  is  quite  hquid,  but  not  any  longer.  The  hquid 
should  then  either  be  allowed  to  settle  for  some  hours  m  a 
conical  glass,  or  be  centrifugalised,  after  which  the  sediment 
may  be  removed  by  a  pipette  for  examination  under  the 
microscope.  The  appearances  are  scarcely  characteristic 
unless  the  alveolar  arrangement  of  the  fibres  can  be  recog- 
nised. ,  .         n  •  • 

Dvspnoea  is  seldom  marked  except  on  exertion.    Pam  m 
the  chest  is  not  uncommon,  and  may  be  the  first  thmg  com- 
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plained  of.  It  is  attributable  to  pleurisy.  Gastric  symptoms 
are  common. 

Loss  of  flesh  and  strength  is  the  rule,  and  is  often  very 
marked  ;  but  under  treatment  by  overfeeding,  much  weight 
may  be  gained,  even  though  the  patient  is  on  the  whole 
losing  ground. 

Fever  is  almost  always  present  in  progressive  cases,  and  is 
usually  intermittent  or  remittent  in  type,  and  occasionally 
inverse.    When  the  daily  paroxysm  of  hectic  fever  is  setting 
in,  the  cheeks  are  often  flushed,  and,  as  it  passes  off  in  the 
early  morning,  profuse  sweating  sets  in,  and  annoys  and 
weakens  the  patient.    When  cavities  are  present,  there  is 
no  doubt  that  the  fever  is  partly  due  to  septic  absorption. 
In  very  chronic  cases,  and  in  cases  that  are  recovering,  the 
temperature  may  not  rise  above  normal,  but  may  at  one 
part  of  the  day  fall  considerably  below  the  normal.  The 
night-sweats  may  give  rise  to  sweat  rashes  (sudamina,  etc.). 
In  progressive  cases,  a  tap  on  the  skin  over  the  costal  car- 
tilages will  give  rise  to  local  elevation  of  the  skin  (myoidema), 
owing  to  contraction  of  the  intrinsic  cutaneous  muscle  ;  and 
the  fibres  of  the  pectoral  muscle  will  also  contract  when 
struck.    The  ends  of  the  digits  often  become  clubbed  and 
the  nails  curved  {Hippocratic  fingers).    Ana.'mia  is  present, 
the  blood-plates  are  increased,  and  in  women  amenorrhoea 
is  very  common. 

Physical  Signs.—In  earher  days,  three  stages  of  phthisis 
were  recognised  :  consohdation,  softening,  and  excavation. 
It  IS  allowable,  though  unnecessary,  to  recognise  these  from 
the  anatomical  point  of  view  ;  but  from  the  clinical  aspect 
the  terms  are  quite  misleading  ;  first,  because  all  stages  are 
often  present  m  a  lung  simultaneously,  and,  secondly,  because 
a  patient  may  be  much  better,  and  have  a  better  prospect 
of  recovery,  with  a  cavity  in  his  lung  (third  stage)  than  if 
ne  has  a  mass  of  caseous  material  in  place  of  that  cavity 
(second  stage).    Excavation  is  one  of  the  modes  of  healing 

Inspection  may  show  that  the  patient  has  a  flat  or  a 
winged  chest  (congenital  deformities),  though  any  kind  of 
chest  may  suffer.  There  may  be  flattening  and  deficiency 
ot  movement  on  the  affected  side. 
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Palpation  will  also  reveal  any  deficiency  of  movement. 
Vocal  fremitus  1  will  be  increased  over  an  area  of  consolida- 
tion, and  diminished  over  a  pleural  effusion. 

Relative  dulness  at  the  apex  is  a  common  early  sign,  and 
is  attributable  to  consoUdation  of  lung,  to  thickening  of 
pleura,  or  to  both  of  these  causes.  Sometimes,  however, 
just  as  in  pneumonia,  consohdation  gives  rise  to  a  tym- 
panitic note.  A  cavity  of  some  size,  if  superficial,  will  give 
a  tympanitic  note,  unless  it  be  filled  with  secretion,  in  which 
case  it  will  yield  dull  percussion.  A  cracked-pot  sound 
{bruit  de  pot  file)  is  obtained  on  percussing  over  a  superficial 
cavity  which  communicates  freely  with  a  bronchus.  It  is 
obtained  best  if  the  patient  keeps  his  mouth  open.2 

Enfeeblement  of  the  respiratory  murmur,  bronchial  breath- 
ing (characterised  by  hollowness  of  the  respiratory  murmur 
with  prolongation  of  the  expiratory  portion),  bronchophony, 
fine  moist  rales  and  scanty  pleural  friction  are  frequent  early 
signs.    Indeed,  one  or  two  of  these  phenomena  detected  over 
the  apex  mav  be  the  earhest  physical  signs  in  the  chest.  As 
the  disease  "progresses,  moist  rales  become  audible,  or,  if 
heard  earlier,  become  coarser  and  distinctly  chckmg  m 
character.    In  a  growing  cavity,  they  become  more  and 
more  metallic.    Over  a  superficial  consolidation,  the  breath 
sound  is  tubular,  and  pectoriloquy  is  present.    Over  a  cavity 
of  some  size,  the  breath  sound  is  cavernous.    A  very  large 
cavity  may  yield  amphoric  phenomena,  such  as  amphoric 
echo,  metallii  tinkle,  the  bell  sound,  or  succussion.  Pleuritic 
friction  may  be  heard  over  the  diseased  portion  of  lung  or 

elsewhere  in  the  chest. 

Complications.-These  include  tuberculosis  of  the  larynx, 
intestines,  and  meninges  ;  pneumonia  (which  may  cause 
death,  or  be  recovered  from)  ;  emphysema  ;  gangrene  ot  tlie 
lung  ;  pleurisy  with,  but  more  commonly  without,  effusion  ; 
pneumothorax  ;  venous  thrombosis,  especially  m  the  lett 
thigh  ;  catarrh  and  often  dilatation  of  the  stomach  ,  dys- 

^  In  the  healthy  chest,  vocal  fremitus  is  often  slightly  greater,  and 
resonance  less  over  the  right  than  over  the  left  apex. 

'  The  cracked-pot  sound  is  yielded  by  healthy  chests  m  clnld- 

hood. 
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pepsia  ;  diarrhoea  ;  fistula  in  am  ;  nephritis  ;  mental  symp- 
toms (euphoria  or  a  sense  of  well-being — the  spes  phthisica 
— being  very  common,  though,  on  the  other  hand,  suicidal 
melancholia  may  be  met  with)  ;  tinea  versicolor  ;  and  amy- 
loid degeneration  of  viscera.  The  tubercular  infection  may 
become  general. 

Diagnosis.  —  In  advanced  cases,  with  symptoms  and 
physical  signs  well  marked,  there  is  no  room  for  doubt. 
But  the  patient  may  complain  of  almost  no  symptoms, 
although  the  physical  examination  points  to  advanced 
disease  ;  and,  conversely,  symptoms  may  be  well  marked, 
though  there  are  no  distinctive  physical  signs.  The  presence 
of  tubercle  bacilli  in  the  sputum  is  certain  evidence,  and  the 
presence  of  elastic  fibres  is  strongly  suggestive.  Haemop- 
tysis should  always  be  regarded  with  suspicion,  until  a 
source  can  be  found  for  it  outside  the  lungs.  Similarly,  a 
bronchial  catarrh  in  which  the  physical  signs  are  concen- 
trated at  the  apex  must  be  carefully  watched. 

Prognosis. — This  must  be  founded  largely  on  the  observed 
course  of  the  disease.  Rapid  progress  of  the  disease  as 
evidenced  by  severe  symptoms  is  very  unfavourable  ;  while 
an  absence  of  symptoms,  even  though  physical  signs  are 
weh  marked,  gives  good  ground  for  hope.  Parturition  ; 
alcohoHsm  ;  insufficiency  of  food,  clothing,  sunshine,  and 
air  ;  tuberculosis  in  other  organs  ;  and  profuseness  of  ex- 
pectoration, with  abundance  of  bacihi  and  elastic  fibres  in 
it,  influence  the  prognosis  unfavourably.  On  the  other 
hand,  absence  of  pyrexia,  a  good  digestion,  limitation  of  the 
disease  to  the  apex  of  one  lung,  and  good  social  circum- 
stances, are  favourable.  Among  the  upper  classes,  the 
patient  usually  survives  for  a  considerable  number  of  years. 
Among  the  humbler  classes,  the  expectation  of  life  is  con- 
siderably shorter. 

Evidences  of  healed  pulmonary  tuberculosis  are  met  with 
m  about  20  per  cent,  of  the  post-mortem  examinations  which 
are  made  on  the  bodies  of  persons  who  have  died  of  non- 
tnbercular  diseases  ;  chiefly  in  the  form  of  fibrous,  caseous, 
or  cretaceous  nodules  in  the  apices  of  the  lungs,  but  occa- 
sionally in  the  shape  of  a  cavity  hned  by  a  beautifully  smooth 
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membrane.  It  is  probable  that  in  a  large  proportion  of  such 
cases  the  lesion  was  not  recognised  during  life. 

Treatment— The  food  should  be  light,  nutritious,  varied, 
and  in  as  great  quantity  as  the  patient  can  digest.  If 
systematic  overfeeding  is  aimed  at,  raw  eggs  between  meals 
and  finely-pounded  raw  meat  may  be  added  in  considerable 
quantity  to  the  more  ordinary  diet.  If  the  stomach  is 
irritable,  it  may  be  necessary  to  give  small  meals  every 
two  or  three  hours.  The  bowels  must  be  regulated,  and 
if  there  is  diarrhoea,  certain  kinds  of  food  must  be  withheld 
until  this  is  checked. 

The  clothing  should  be  such  as  to  protect  from  sudden 
changes  of  temperature  without  oppressing  the  patient. 
Flannel,  therefore,  should  be  worn  next  the  skin. 

Cases  with  considerable  fever,  sweating,  and  other  marked 
symptoms,  are  best  kept  in  bed  ;  but  where  the  disease  is 
very  slowly  progressive,  and  fever  is  almost  or  quite  absent, 
the  patient  should  take  regular  exercise  of  a  kind  and  amount 
which  will  not  cause  the  least  fatigue. 

Next  to  food  and  clothing,  and  almost  equal  to  them  in 
importance,  are  fresh  air  and  sunhght.  The  more  fresh  air 
the  patient  can  get,  the  better  for  him.  The  modem  sana- 
torium treatment  aims  chiefly  at  keeping  the  patient  con- 
stantly in  the  open  air,  and,  in  some  cases,  at  systematically 
overfeeding  him  in  addition.  If  he  is  covered  with  a  suffi- 
ciency of  clothing,  he  may  remain  out  of  doors  all  night  in 
dry,  calm  weather,  and  be  none  the  worse,  but  all  the  better 
for  it.  At  some  sanatoria,  there  are  shelters  which  can  be 
turned  so  that  the  closed  side  protects  the  inmates  from  the 
wind  Febrile  cases  may  lie  in  their  bedrooms  with  wmdows 
and  doors  wide  open.  Wealthy  patients  who  are  strong 
enough  may  spend  the  winter  abroad  in  a  climate  less 
moist  and  changeable  than  our  own.  A  sea  voyage  may  be 
very  advantageous  in  an  early  stage,  or  in  completing  the 
cure  of  an  arrested  attack  ;  but  obviously  patients  who  are 
not  fit  to  go  on  deck  should  not  attempt  a  voyage  ;  and 
persons  without  means  or  friends,  or  a  certain  assurance  of 
suitable  employment,  ought  to  stay  at  home  rather  than  go 
to  Australia  or  South  Africa. 
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Of  medicines,  the  most  important  are  cod-liver  oil  and 
creosote.  The  former  is  to  be  regarded  very  much  as  a 
food,  and  is  given  in  doses  of  i  to  4  drachms  thrice  daily. 
It  should  be  taken  as  the  last  course  at  meals,  and  a  dose 
may  also  be  taken  at  bedtime.  Creosote  is  best  given  in 
emulsion,  and  the  following  combination  rarely  disagrees  : 
Ij^.  Creosoti  purif.,  oi.;  mucil.  acac,  ji.;  sp.  chlorof.,  7)ii. ; 
aq.  menth.  pip.,  ad  §vi.  M.  Sig. :  gss.  t.i.d.  p.c.  This  dose 
represents  5  minims  of  creosote  to  begin  with,  and  the  dose 
should  be  increased  before  long  to  10,  15,  or  even  40  minims 
for  an  adult.  Capsules  of  creosote  should  be  avoided.  If 
for  any  reason  creosote  does  not  suit,  guaiacol  carbonate 
should  be  given.  This  is  a  tasteless  and  odourless  salt,  which 
may  be  taken  even  by  children  for  indefinite  periods  ;  5  to 
40  grains  may  be  given  thrice  daily  to  an  adult.  Treatment 
by  compressed  air  appears  to  be  helpful  in  some  cases ;  and 
the  air  which  is  used  may  be  saturated  with  creosote. 

Arsenic  should  be  given  in  chronic  cases  with  marked 
ancemia.    Stomachic  tonics  and  bismuth  are  often  indi- 
cated where  the  appetite  is  poor  and  the  stomach  is  out 
of  order.    The  longer  cough  mixtures  can  be  avoided  the 
better,  since  those  that  reheve  the  cough  are  very  likely 
to  impair  an  already  weak  digestion.    Dilute  hydrocyanic 
acid,  however,  tends  to  diminish  both  coughing  and  vomit- 
ing ;  it  may  be  combined  with  an  alkah  in  a  bitter  infusion. 
Chlorodyne,  liquorice  lozenges,  and  syrupy  preparations, 
such  as  the  syrup  of  Virginian  prunes,  given  about  bedtime, 
are  among  the  least  harmful  sedatives.    Rehef  may  some- 
times be  obtained  by  the  inhalation  for  half  an  hoar  at  a 
time  of  creosote,  spirit  of  chloroform,  compound  tincture  of 
benzoin,  carbolic  acid,  etc.    A  few  drops  of  two  or  more  of 
these  are  put  on  the  sponge  of  a  metal  inhaler.    Sweating  at 
night  should  be  treated  by       of  a  grain  of  sulphate  of 
atropine  given  at  bedtime.    Occasionally,  if  the  sweating 
is  severe,  two  such  pills  may  be  given,  but  if  this  dose  is 
continued,  it  is  apt  to 'cause  unpleasant  dryness  of  the 
mouth.    For  hcemoptysis  the  treatment  includes  absolute 
rest  in  bed,  morphine  hypodermically,  feeding  with  cold 
substances,  restriction  of  liquids,  applications  of  ice  to  the 
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affected  part  of  the  chest,  ice  sucked  in  the  mouth,  and 
turpentine  (lo  minims  every  hour  for  five  doses,  in  capsule, 
milk,  or  syrup).  Ergot  is  to  be  avoided.  Salts  of  calcium 
increase  the  coagulability  of  the  blood,  and  are  of  great 
value  in  preventing  haemorrhage  from  the  lungs  or  else- 
where. The  chloride  of  calcium  (5  to  15  grains),  or  the 
saccharated  solution  of  lime  to  i  drachm)  may  be  given 
thrice  daily  in  milk .  Diarrhoea  may  be  treated  with  bismuth , 
with  lead  and  opium  piU,  or  with  enemata  of  starch  and 
laudanum. 

External  applications  are  often  called  for  in  the  form  of 
liniments  for  the  rehef  of  pain,  or  in  the  form  of  blisters  or 
liniments  for  the  purpose  of  counter-irritation.  Poultices 
and  hypodermic  injections  of  morphine  (preferably  local)  will 
be  needed  if  the  pain  is  severe  ;  or  the  side  may  be  strapped. 

The  curative  value  of  tuberculin,  of  antitubercular  sera, 
and  of  intravenous  injections  of  antiseptics,  is  stiU  so  far 
from  being  established  that  these  agents  need  not  be  further 
mentioned  here. 

The  patient  must  be  instructed  never  to  swallow  his 
sputum,  and  care  should  be  taken  that  the  latter  is  never 
allowed  to  become  a  source  of  danger  to  the  patient  or  to 
others  by  drying,  or  in  any  other  way.  If  the  patient  is 
going  about,  he  should  have  a  pocket  spittoon,  and  the 
contents  should  be  emptied  at  least  once  a  day,  either  into 
the  fire  or  down  the  water-closet.  The  spittoon  should  then 
be  cleaned  with  boiling  water.  If  he  is  in  the  house,  he  can 
spit  into  paper  or  rags,  which  should  be  burned  immediately. 
In  hospitals,  a  disinfectant  solution  is  put  into  the  spittoon 
before  it  is  placed  beside  the  patient. 

{d)  Fibroid  Phthisis.— This  is  the  relatively  uncommon 
form  of  pulmonary  tuberculosis  in  which  fibrous  transforma- 
tion predominates  over  caseous  necrosis.  There  is  a  good 
deal  of  uncertainty  as  to  its  etiology.  In  some  cases-- 
perhaps  owing  to  individual  peculiarity— the  tubercle  bacilli 
cause  fibrosis  from  the  outset.  In  other  cases,  when  ordmary 
caseous  phthisis  becomes  very  chronic,  it  assumes  the  aspect 
of  fibrosis.  And,  again,  chronic  irritation,  as  in  pneumono- 
koniosis,  may  cause  fibrosis,  and  the  bacilh  may  either  enter 
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from  the  first  along  with  the  dust  or  settle  in  the  lung  after 
it  is  damaged.  It  is  possible,  also,  that  a  chronic  tubercular 
pleurisy  may  lead  to  involvement  of  the  interstitial  tissue  of 
the  lung. 

Morbid  Anatomy. — The  affected  lung  is  shrunken  and 
indurated.  It  contains  a  great  excess  of  fibrous  tissue  in 
the  form  of  white  bands,  which  are  pigmented  and  contain 
tubercles.  There  is  marked  dilatation  of  bronchi.  The 
pleura  is  firmly  adherent,  and  often  greatly  thickened. 
Compensatory  emphysema  is  present.  The  disease  may 
commence  at  the  apex  of  the  lung  or  at  the  base,  and  may 
long  remain  unilateral. 

Symptoms. — The  most  important  are  cough,  which  may 
be  paroxysmal  ;  occasionally  haemoptysis  ;  loss  of  flesh  and 
strength  ;  shortness  of  breath  on  exertion,  and  pain  in  the 
side.  There  is  Httle  or  no  fever.  When  bronchiectasis 
develops,  the  sputum  may  become  foetid.  The  disease  is 
very  chronic,  and  is  long  confined  to  one  lung  ;  but  ulti- 
mately the  opposite  lung  is  apt  to  be  infected  with  miliary 
tubercles.  Moreover,  amyloid  disease  of  the  viscera  fre- 
quently supervenes.  Under  favourable  conditions,  how- 
ever, such  patients  may  survive  for  many  years  with  their 
one  lung  '  gone.' 

The  principal  physical  signs  are  shrinking  and  loss  of 
movement  on  the  affected  side,  drawing  over  of  the  heart 
towards  that  side,  dulness  on  percussion,  and  other  signs  of 
consolidation  and  cavity.  Moist  rales  are  absent  or  scanty, 
but  pleural  friction  may  be  audible. 

Treatment.— The  patient  should  be  warmly  clad,  must 
avoid  exposure  to  wet,  and  ought  to  have  regulated  exercise 
in  the  fresh  air.  He  should  take  cod-hver  oil  in  winter. 
Small  doses  of  clilorodyne  might  be  taken  at  bedtime  to 
allay  severe  cough,  but  it  is  better  if  such  things  can  be 
avoided  altogether. 

Tubercular  pleurisy  is  referred  to  on  p.  132. 

V.  Tuberculosis  of  the  Alimentary  System. 

The  TONGUE  is  occasionally  affected  in  persons  suffering 
from  phthisis  or  some  other  form  of  tuberculosis.  Tubercles 
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develop  in  the  mucosa  on  the  dorsum  or  edge  of  the  tongue, 
become  caseous  and  ulcerate,  and  the  disease  tends  to 
spread  slowly. 

The  condition  may  be  difficult  to  distinguish  from  syphilis 
or  epithelioma,  but  it  may  be  noted  that  it  does  not  yield  to 
potassium  iodide,  and  that  sometimes  definite  tubercles  can 
be  seen  or  felt.  A  scraping  may  be  removed  for  microscopic 
or  bacteriological  examination,  or  for  an  inoculation  test. 
In  favourable  cases,  excision  may  be  practised  ;  otherwise 
cleansing  and  soothing  applications  should  be  used. 

The  TONSILS  are  occasionally  the  seat  of  tuberculosis, 
which  goes  on  to  caseation  and  ulceration.  It  is  probable 
that  the  common  tuberculosis  of  the  cervical  glands  is  due 
in  most  cases  to  infection  by  bacilh  which  pass  through  the 
tonsils  without  actually  attacking  the  latter,  and  in  spite 
of  the  resistance  offered  by  these  great  accumulations  of 
lymphoid  cells. 

The  palate  and  pharynx  may  be  infected  in  connection  with 
pulmonary  and  laryngeal  tuberculosis.  When  the  pharynx 
is  ulcerated,  deglutition  may  be  very  painful. 

Tuberculosis  of  the  stomach,  apart  from  general  mihary 
infection,  is  rare,  probably  because  the  gastric  juice  inhibits 
the  growth  of  the  baciUi. 

The  INTESTINE  is  often  the  seat  of  tuberculosis  in  con- 
sumptives through  swallowing  of  the  expectoration.  The 
disease  frequently  occurs  primarily  in  children,  but  very 

rarely  in  adults. 

Morbid  Anatomy.— The  region  of  the  caecum  and  ileum 
suffers  most,  the  liabihty  diminishing  both  upwards  and 
downwards  from  these  parts.  Peyer's  patches  and  the  soh- 
tary  foUicles  are  the  special  seats  of  the  tubercles.  Caseous 
necrosis  and  ulceration  take  place.  The  ulcers  tend  to 
spread  aro  nd  the  bowel  rather  than  along  its  axis;  the 
edges  are  infiltrated  ;  and  tubercles  may  be  seen  on  the 
serous  aspect  of  the  bowel  (three  points  of  distinction  from 
the  typhoid  ulcer).  Stricture  of  the  bowel  may  occur. 
Perforation  is  not  so  common  as  in  enteric.  The  mesenteric 
glands  are  constantly  involved. 

Symptoms.-These   are  not  characteristic.    The  most 
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suggestive  is  diarrhoea  in  a  person  known  to  be  tubercular  ; 
but  such  diarrhoea  may  be  due  to  amyloid  disease  or  to 
various  other  conditions.  On  the  other  hand,  constipation 
may  coexist  with  tuberculosis  of  the  intestine.  Since  the 
appendix  as  well  as  the  caecum  is  often  the  seat  of  tubercular 
ulceration,  changes  may  take  place  in  this  region  which 
raise  the  question  of  appendicitis.  The  diagnosis  may  be 
made  by  the  discovery  of  tubercle  bacilli  in  the  stools, 
provided  that  the  patient  does  not  swallow  his  sputum. 

Treatment. — This  is  purely  symptomatic  so  far  as  the 
bowel  is  concerned. 

Chronic  Ischio-recial  Abscess  is  often  due  to  tubercle.  If 
it  bursts  spontaneously  and  leaves  a  fistula,  the  walls  of  the 
latter  may  be  infiltrated  by  tubercle.  Both  abscess  and 
fistula  should  be  treated  by  incision  and  scraping. 

Tuberculosis  of  the  liver  is  not  of  clinical  importance. 
Miliary  tubercles  of  microscopic  size  are  common.  In  rare 
cases,  multiple  abscesses  with  bile-stained  contents  have 
been  found  as  a  result  of  tuberculosis  of  the  finer  bile-ducts. 


vi.  Tuberculosis  of  the  Genito-urinary  System, 

Tuberculosis  of  the  Kidney,  as  part  of  an  acute  or 
chronic  general  infection,  is  of  no  clinical  importance.  The 
tubercles  may  be  scattered  irregularly  all  over  the  organ,  or 
may  be  confined  to  the  territory  of  a  single  branch-artery. 

In  many  cases,  however,  tuberculosis  of  the  kidney  is  an 
apparently  primary  disease  {renal  phthisis,  scrofulous  kidney, 
nephro-phthisis,  scrofulous  or  strumous  pyelitis  or  pyelone- 
phritis), the  virus  being  conveyed  to  the  kidney  by  the  blood. 
Sometimes  it  is  due  to  extension,  by  way  of  the  vas  deferens, 
prostate,  and  bladder,  or  by  way  of  the  blood,  from  a  tuber- 
cular testis.  Occasionally  it  is  manifestly  secondary  to 
tuberculosis  of  the  lungs.  Only  one  kidney  suffers  at  first, 
but  the  other  is  often  involved  later  on. 

Males  are  more  Uable  than  females.  The  disease  is  most 
common  in  early  adult  Ufe. 

Morbid  Anatomy.— The  disease  may  begin  in  the  cortex, 
and,  as  a  result  of  caseation  and  softening,  break  into  the 
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pelvis  and  infect  the  urinary  tract.  More  commonly  it 
begins  in  the  pelvis,  on  the  tips  of  the  pyramids,  and 
spreads  thence  both  into  the  kidney  and  down  the  ureter. 
From  the  urinary  tract  the  infection  may  travel  along  the 
genital  tract  to  the  testicle.^  The  kidney  is  thus  gradually 
destroyed  by  the  development  of  abscess-cavities  whose 
walls  are  lined  with  caseous  matter.  The  organ  may  mam- 
tain  its  normal  size,  or  pyonephrosis  may  result  from 
blocking  of  the  ureter. 

Symptoms.— These  point  to  pyehtis,  though  the  undue 
frequency  of  micturition  and  the  pyuria  may  for  a  time 
suggest  cystitis.  Moreover,  the  bladder  may  itself  be 
diseased.  The  urine  contains  albumen,  pus,  tubercle  bacilh, 
and  occasionally  blood.  It  is  generally  acid,  but  is  some- 
times ammoniacal.  Pain  may  not  be  troublesome,  but  renal 
colic  may  be  induced  by  caseous  matter  passmg  down  the 
ureter  There  is  tenderness  in  the  region  of  the  kidney,  but 
seldom  a  large  tumour.  Hectic  fever  and  emaciation  are 
the  principal  general  symptoms. 

Diagnosis.-The  diagnosis  from  calculous  pyehtis  depends 
on  the  history  of  the  illness  ;  on  the  presence  of  tubercle 
elsewhere,  and  of  tubercle  bacilh  in  the  urme  ;  and  on  the 
existence  of  a  family  tendency  to  tuberculosis. 

Prognosis.-This  is  unfavourable,  though  life  may  be 
prolonged  for  many  years,  and  cure  occasionally  takes  place. 
^  Treatment  -This  is  not  satisfactory.  If  it  could  be  ascer 
tained  that  the  disease  is  hmited  to  one  kidney,  that  organ 
should  be  excised.  Nephrotomy  and  dramage  may  be 
justifiable  if  pyonephrosis  is  present.    Otherwise  treatment 

^TtrcC^ot^^^^  U™  B.^..KK  is  ahnc>st 
always  secondary  to  disease  of  the  kidney  or  prostat^  The 
ureter  is  thickened  by  tubercular  mfiltration  of  its  wall. 
The  lumen  may  become  blocked  either  by  this  thickenmg, 
Ir  by  pus,  blood,  or  debris  coming  from  higher  up  the  urmary 
tract     Such  blocking  may  give  rise  to  renal  cohc. 

uncommon. 
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In  the  bladder,  tubercular  infiltration  is  specially  marked 
at  the  trigone,  and  leads  to  ulceration,  which  extends  in  area 
and  in  depth.  The  symptoms  are  those  of  obstinate  cystitis, 
but  with  little  or  no  pain.  Disease  may  be  detected  in  the 
prostate,  vesiculas  seminales,  or  elsewhere,  and  the  bacillus 
may  be  found  in  the  urine.  The  prognosis  is  unfavourable, 
though  the  patient  may  survive  for  a  long  time.  General 
treatment  is  the  most  important. 

In  Tuberculosis  of  the  Testicle,  the  infection  is  gene- 
rally brought  by  the  blood  (sometimes  from  tubercular 
lungs  or  lymph  glands),  though  occasionally  it  is  propagated 
from  the  urinary  tract  along  the  vas  deferens.  It  is  generally 
unilateral,  and  affects  both  children  and  adults.  The  disease 
begins  in  the  epididymis,  and  spreads  to  the  body  of  the 
testis  and  along  the  vas  deferens  (which  becomes  thickened) 
to  the  urinary  organs.  Softening,  suppuration,  and  sinus- 
formation  ensue.  The  prognosis  is  generally  grave  on  account 
of  the  presence  of  other  tubercular  lesions. 

Tuberculosis  of  the  Fallopian  Tubes  is  the  most  im- 
portant tubercular  disease  of  the  female  generative  system. 
It  is  occasionally  primary,  and  sometimes  due  to  extension 
from  tubercular  peritonitis,  but  it  is  generally  secondary  to 
similar  disease  of  the  lungs  or  other  organs.  The  condition 
IS  usually  bilateral.  There  is  great  thickening  of  the  tubes 
from  tubercular  infiltration  of  their  walls,  which  are  hned 
internally  by  caseous  material. 

Tuberculosis  of  the  uterus,  ovary,  and  mamma  is  so  rare  as 
not  to  require  description  here. 

vii.  Tuberculosis  of  the  Nervous  System. 

1.  Tubercular  meningitis  has  been  considered  in  con- 
nection with  acute  mihary  tuberculosis,  of  which  it  is  in 
most  cases  a  part  (p.  108). 

2.  A  chronic  locahsed  tubercular  inflammation  of  the  pia 
mater  IS  described,  but  is  rare  apart  from  underlying  tumour. 

soL  Z-'^"^''"'  ^'""'^  ^'^'of ulcus  tumour, 

sohtary  tubercle)  is  very  common,  and,  setting  aside  syphilitic 
growths,  constitutes  more  than  half  the  total  of  all  kinds  of 
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cerebral  tumour.  It  is  generally  found  in  the  cerebral 
substance,  without  obvious  connection  with  the  membranes. 
This  tumour  is  most  common  in  the  cerebellum  and  cerebral 
hemispheres,  and  is  often  multiple.  It  is  most  frequent  in 
early  hfe,  and  the  personal  or  family  history  is  often  sug- 
gestive of  tubercle.  The  growth  occurs  as  a  firm  mass,  of 
large  or  small  size,  and  mostly  of  a  cheesy  aspect,  but 
bounded  by  a  gray,  translucent  zone  of  fresh  tubercles.  The 
symptoms  it  produces  are  those  of  brain  tumour,  and  will 
be  considered  elsewhere.  After  syphihs,  this  is  perhaps  the 
most  hkely  of  cerebral  tumours  to  be  arrested  in  its  growth. 


vni. 


Tuberculosis  of  Serous  Membranes. 


Tuberculosis  of  the  Pleura.— The  opinion  is  now 
held  that  a  large  proportion,  if  not  the  majority,  of  the  acute 
pleurisies  formerly  regarded  as  simple,  idiopathic,  and  due 
to  cold,  are  in  reahty  tubercular.  This  view  is  founded  to  a 
large  extent  on  the  results  of  inoculation  experiments,  and 
on  the  subsequent  histories  of  the  patients.  The  condition 
is  supposed  to  be  an  acute  mihary  tuberculosis  of  the  pleura  ; 
but  post-mortem  evidence  is  seldom  obtainable,  and  cultures 
are  often  sterile,  or  the  pneumococcus  may  be  found  to  be 
present     In  rare  instances,  the  inflammation  is  suppurative. 

Cases  of  subacute  or  chronic  onset  are  also  common,  and 
may  also,  at  times,  become  suppurative.  Another  chronic 
form  is  characterised,  not  by  sero-fibrinous  or  purulent 
exudation ,  but  by  adhesion  with  great  thickening.  Heemor- 
rhaeic  pleurisies  are  often  tubercular. 

Secondary  pleurisy  is  almost  invariable  m  pulmonary 
tuberculosis.    It  may  be  simple  or  tubercular.    (See  under 

Diseases  of  the  Pleura.) 

The  PERICARDIUM  suffers  from  tuberculosis  less  common  y 
than  the  pleura  or  peritoneum.  The  condition  is  generally 
secondary  to  disease  of  the  glands  in  the  thorax  ;  sometimes 
it  is  due  to  extension  from  a  tubercular  pleurisy  As  m  the 
case  of  pleurisy,  so,  too,  with  pericarditis,  cases  which  appear 
chnically  to  be  primary  frequently  turn  out  to  be  tubercular. 
Occasionally  the  disease  is  acute,  with  sero-fibrmous,  san- 
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guineous,  or  purulent  exudation,  in  which  case  tubercles 
may  be  discovered  on  removing  the  fibrin.  In  other  cases, 
the  process  is  subacute  or  chronic,  and  the  pericardium,  is 
adherent  and  thickened,  with  caseous  matter,  and  perhaps 
tubercles,  embedded  in  the  thickened  membrane.  The 
symptoms  vary  according  to  the  local  condition,  and  also 
according  to  the  presence  or  absence  of  tubercle  elsewhere. 

The  PERITONEUM  is  very  often  the  seat  of  tuberculosis,  and 
this  disease  used  to  be  known  as  '  Tabes  Mesenterica  '  (Latin, 
tabes  ;  Greek,  phthisis  ;  English,  wasting  ;  namely,  general 
wasting  of  the  body,  associated  with  mesenteric  disease). 
The  old  idea  was  that  the  diseased  mesenteric  glands  inter- 
cepted the  flow  of  chyle  which  ought  to  pass  from  the 
intestine  through  the  glands  to  the  thoracic  duct  and  blood- 
stream, with  the  result  that  the  patient  starved.  As  a 
matter  of  fact,  however,  it  is  seldom  that  cases  occur  in 
which  the  general  wasting  can  safely  be  accounted  for  in 
this  way,  and  practically,  as  Gairdner  has  pointed  out,  the 
clinical  condition  known  as  tabes  mesenterica  is  almost 
invariably  tubercular  peritonitis. 

Etiology.— The  disease  is  specially  common  in  childhood 
('  consumption  of  the  bowels  ').  In  England  and  Wales,  it 
causes  five  or  six  times  as  many  deaths  in  the  first  five  years 
of  hfe  as  at  aU  other  ages  put  together.  It  is  in  some  cases 
primary,  in  others  secondary.  Though  tubercles  are  present 
on  the  serous  aspect  of  a  tubercular  ulcer  of  the  intestine, 
under  the  peritoneum,  such  an  ulcer  seldom  gives  rise  to 
tubercular  peritonitis.  The  disease  is  occasionally  secondary 
to  tuberculosis  of  the  vas  deferens.  The  Fahopian  tubes  are 
sometimes  found  affected,  but  it  is  not  clear  whether  the 
peritoneal  or  the  tubal  disease  is  most  often  primary.  Either 
may  be  secondary  to  the  other. 

Morbid  Anatomy.— The  disease  may  occur  acutely,  with 
sero-fibrmous  or  purulent  exudation  ;  or  it  may  be  chronic, 
and  characterised  by  either  caseous  or  fibroid  transformation, 
in  the  chronic  caseous  form,  the  serous  surfaces  adhere  to 
one  another,  so  that  the  loops  of  bowel  are  matted  together 
taseous  matter  accumulates  in  the  midst  of  the  adhesions 
and  the  omentum  is  thickened.    There  may  be  some  sero- 
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fibrinous,  or  even  purulent,  exudation.  A  few  tubercles  are 
often  present  in  the  glands,  but  this  is  seldom  a  prominent 
feature.  In  the  fibroid  form,  there  is  httle  or  no  exudation, 
the  tubercles  are  hard,  and  the  abdominal  cavity  may  be 
obliterated  by  adhesions.    The  pleura  is  often  tubercular. 

Symptoms  and  Physical  Signs.— The  symptoms  may  be 
acute  or  chronic,  or  there  may  be  no  symptoms.    As  ordi- 
narily seen  in  the  child,  the  disease  is  chronic.    There  is 
enlargement,  hardness,  and  often  tenderness  of  the  abdomen, 
with  emaciation  of  the  hmbs.    Liquid  effusion  is  usually 
slight  or  absent.    Light  percussion  yields  a  dull  note  over 
more  or  less  of  the  abdomen,  instead  of  the  normal  tympa- 
nitic note,  while  stronger  percussion  often  yields  a  tympa- 
nitic note,  showing  that  an  increased  thickness  of  sohd 
material  (thickened  omentum,  peritoneum,  etc.)  is  in  front 
of  the  air-filled  viscera.    Diarrhoea  is  common,  and  there  is 
progressive  loss  of  flesh  and  strength,  with  intermittent  or 
remittent  pyrexia. 

Prognosis.— The  great  majority  of  cases  admitted  to  the 
medical  wards  do  well.  Under  suitable  treatment,  the 
disease  ceases  to  progress  ;  the  diarrhoea  is  arrested  ;  the 
fever  gradually  abates,  and,  after  weeks  or  months,  ceases  ; 
abdominal  tenderness  passes  away  ;  and  the  child  puts  on 
weight,  and  is  cured  so  far  as  any  tubercular  process  can  be 
said  to  be  cured,  short  of  removal  of  the  tubercular  focus. 
This  may  happen  though  there  is  also  disease  of  the  pleura. 
A  few  cases  end  fatally  by  exhaustion  from  diarrhoea,  etc. 

Treatment.— This  includes  rest  in  bed;  suitable  diet; 
arrest  of  the  diarrhoea  by  lead  and  opium  or  other  astrin- 
gents ;  a  general  remedy,  such  as  creosote  in  emulsion,  or 
carbonate  of  guaiacol ;  and  a  local  application  to  the 
abdomen.  For  the  last,  iodoform  ointment  is  well  suited, 
or  cod-liver  oil  may  be  rubbed  in.  After  the  diarrhoea  has 
ceased,  cod-liver  oil  and  syrup  of  the  iodide  of  iron  should 
be  given  ;  and  when  all  symptoms  have  disappeared,  the 
child  should  be  sent  to  the  country. 

Tubercular  polyorrhomenitis,  tubercular  polyserositis,  or 
multiple  serous  membrane  tuberculosis,  involves  the  peri- 
toneum and  pleura,  or  pleura,  with  or  without  the  pen- 
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cardium.  It  may  be  acute  or  chronic,  and  when  chronic 
may  be  either  caseous  or  fibroid.  The  viscera  may  be  free 
from  tubercle  in  such  cases. 


ix.  Tuberculosis  of  Lymphatic  Glands  (Struma.  Scrofula).^ 

Tuberculosis  of  lymph  glands  sets  in  most  commonly  in 
early  life,  and  as  maturity  is  approached  or  attained,  the 
disease  in  many  cases  ceases  to  make  progress.  As  with 
phthisis,  so  with  this  disease  there  may  be  a  very  marked 
family  tendency,  even  among  those  in  excellent  social 
circumstances. 

Lymph  glands  (cervical,  bronchial,  or  mesenteric)  may 
become  tubercular  without  recognisable  disease  of  the 
mucous  membrane  or  other  tissue  with  which  they  are  re- 
lated, but  there  is  Httle  doubt  that  an  unhealthy  state  of 
that  tissue — e.g.,  chronic  catarrh  of  a  mucous  surface — 
diminishes  the  power  of  resisting  the  attack  of  tubercle 
bacilli.  The  infection  may  spread  from  gland  to  gland, 
and  several  enlarged  and  caseous  glands  may  be  welded  into 
a  mass  by  extension  of  the  disease  through  their  capsules. 
The  cervical  glands  often  soften  and  give  rise  to  a  chronic 
abscess,  which  bursts  through  the  skin  and  may  infect  it. 
But  even  when  superficially  situated,  caseous  matter  may 
long  remain  quiescent,  and  may  become  practically  obsolete. 
Caseous  mesenteric  and  bronchial  glands  often  undergo 
calcification. 

Tuberculosis  of  the  cervical  glands  may  be  associated  with 
catarrhal  conditions  of  the  mucous  membranes,  or  with 
eczema  of  the  skin  of  the  head.  The  disease  may  spread  to 
the  supraclavicular  and  axillary  glands. 

The  bronchial  glands  are  very  commonly  affected,  both  in 
children  and  in  adults.  Thus,  in  adults  they  are  often 
affected  secondarily  in  ordinary  phthisis.  But  the  bronchial 
glands  in  children  appear  to  be  as  susceptible  to  tubercle  as 

^  From  Latin  scrofa,  a  sow,  because  swine  are  liable  to  the  same 
condition.  Scrofula  used  also  to  be  called  the  '  king's  evil  '  and  the 
'cruells'  (French,  ecrouelles).  See  Scott,  'St.  Ronan's  Well,' 
chap.  ii.  ' 
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the  lungs  in  adults,  and  the  glands  are  frequently  caseous  in 
children  when  the  lungs  are  perfectly  healthy.  Carr  states 
that  fully  one-third  of  the  post-mortem  examinations  in  the 
children's  hospitals  of  London  reveal  tuberculosis  some- 
where ;  and  he  finds  caseation  of  the  bronchial  glands  in  at 
least  80  per  cent,  of  the  autopsies  on  tubercular  children. 1 
The  bacilU  may  reach  the  glands  through  the  pulmonary 
alveoh  without  necessarily  injuring  the  latter  ;  or  by  way  of 
the  intestine,  lymphatics  of  the  diaphragm,  and  posterior 
mediastinal  glands  ;  or  by  way  of  the  tonsils,  cervical  glands, 
and  tracheal  glands  ;  or  possibly  by  way  of  the  blood-stream. 
The  disease  in  the  glands  may  spread  to  neighbourmg 
structures,  such  as  lung,  pleura,  or  pericardium.  If  the 
glands  soften,  they  may  burst  into  the  trachea,  bronchial 
tubes,  or  other  organs.  In  young  children,  pulmonary 
tuberculosis  is  very  often  due  to  direct  extension  to  the  lung 
from  caseous  bronchial  glands,  and  in  them  acute  general 
tuberculosis  is  usually  due  to  infection  from  the  bronchial 

glands.  ,    .    •  X- 

When  tuberculosis  of  the  bronchial  glands  is  m  active 
progress  there  is  hectic  fever  with  emaciation.  Charac- 
teristic symptoms  and  physical  signs  are  not  likely  to  be 
produced,  unless  the  glandular  enlargement  is  very  great. 
The  former  include  cough,  pain  in  the  chest,  dyspnoea,  and 
stridor.  Among  the  latter  are  distension  of  vems  over  the 
upper  part  of  the  chest,  percussion-dulness  over  the  manu- 
brium, bronchial  breathing  over  the  dull  area,  unilateral 
enfeeblement  of  the  respiratory  murmur,  and  a  venous  hum 
over  the  manubrium  when  the  head  is  thrown  back-due,  it 
is  supposed,  to  pressure  on  the  left  innommate  vem. 

The  mesenteric  glands  very  often  become  tubercular, 
especially  in  children.  In  many  such  cases  there  is  no 
ulceration  of  the  bowel.  There  are  no  distinctive  symptoms, 
and  it  is  seldom  that  the  enlarged  glands  can  be  felt.  As 
already  explained,  it  was  formerly  supposed  that  the  clinical 
condition  known  as  tabes  mesenterica  corresponded  ana- 
1  Workman  finds  that  in  Glasgow  the  mesenteric  glands  are 
tubernlar  even  more  frequently  than  the  glands  in  the  chest,  and 
Zy  oZ  experience  inclines  me  to  accept  this  view  as  correct. 
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tomically  to  scrofulous  disease  of  the  mesenteric  glands,  but 
this  is  a  mistake. 

General  tubercular  lymphadenitis  is  occasionally  met  with, 
and  is  apt  to  be  mistaken  for  Hodgkin's  disease.  Where 
practicable,  a  gland-mass  may  be  excised  under  local  anaes- 
thesia for  diagnostic  purposes. 

Treatment. — Good  air,  food,  and  clothing  are  essential. 
Cod-liver  oil,  syrup  of  the  iodide  of  iron,  guaiacol  carbonate, 
and  arsenic,  are  the  most  important  internal  remedies.  In 
the  case  of  superficial  glands  surgical  measures  are  often 
requisite. 

The  spleen  may  be  the  seat  of  miliary  tubercles  or  of  larger 
caseous  masses.    The  condition  is  not  clinically  important. 

The  suprarenal  capsules  are  the  seat  of  tuberculosis  in 
Addison's  disease,  which  is  described  elsewhere. 


X.  Tuberculosis  of  the  Skin. 


Opinions  still  differ  as  to  the  diseases  which  should  be 
included  under  this  heading.  The  following  are  the  most 
important. 

Lupus  vulgaris  (noli-me-tangere)  may  commence  at  any 
age,  but  in  three-fourths  of  the  cases  it  begins  before  twenty. 
It  IS  more  common  in  girls  than  in  boys.  It  is  more 
common  among  the  humbler  classes  than  among  the 
wealthy.  It  has  been  supposed  to  exert  a  protective  action 
agamst  deep-seated  tuberculosis,  but  this  is  doubtful. 

The  primary  lesion  is  a  soft,  yellowish-brown,  translucent 
nodule  of  the  size  of  a  pin's  head,  which  is  embedded  in  the 
deeper  layer  of  the  true  skin.  The  multiphcation  of  these 
nodules,  with  inflammatory  infiltration  of  the  intervening 
skm,  gives  rise  to  an  irregular,  slightly  raised  patch.  A 
nodule  looks  like  a  httle  mass  of  apple-jelly,  and  consists  of 
gian  cehs  epithelioid  cells,  and  small  round  cells,  with  very 
scanty  tubercle  bacilli.  ^ 

PpJf^^  """"^  ''''^^'^^  spontaneous  involution  in  the 

centre,  and  leave  a  firm  scar  {lupus  non-exedens)  ■  but  more 
commonly  ulceration  takes  place  {lupus  exedens),  and  a  sore 
>s  developed  which  becomes  covered  with  greenish-black 
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crusts.    Apart  from  ulceration,  the  patch  is  covered  with 

scanty  fine  scales. 

Lupus  may  attaclc  any  part  of  the  skin  or  mucous  mem- 
branes, but  prefers  the  nose  and  neighbouring  part  of  the 
cheek.  It  is  seldom  symmetrical.  It  may  cause  necrosis  of 
cartilage,  but  (unlike  syphilis  and  cancer)  never  erodes 

bone.  , 
The  disease  is  very  chronic,  often  lastmg  for  several 
decades.  Destruction  of  cartilage  and  cicatricial  con- 
tractions about  the  nose,  eyelids,  ears,  and  other  parts,  give 
rise  to  serious  deformity. 

Diagnosis.— The  commencement  in  early  life,  the  ex- 
tremely slow  progress,  the  ragged  edges  of  the  ulcer,  and  the 
complete  escape  of  bone,  distinguish  lupus  vulgaris  from 
syphilis.  The  apple-jelly  nodules,  the  ulceration,  the  non- 
symmetrical arrangement,  and  the  early  commencement, 
distinguish  it  from  lupus  erythematosus.  ,    ,   ,  , 

Prognosis.-This  is  favourable  as  regards  life,  but  much 
patience  is  needed  for  success  in  treatment.  Recurrence  is 
common,  and  more  or  less  disfigurement  may  ^  expected 

Treatment.-At  the  present  time  the  best  results  are  bemg 
obtained  from  the  application  of  various  kmds  of  ^lectrica 
and  light  rays,  and  especially  from  the  X-rays  and  F  nsen 
Ught  treatment.    Apart  from  such  measures,  an  attempt 
may  be  made  to  destroy  the  diseased  tissue  by     >cylic  acid^ 
This  may  be  applied  in  the  form  of  Unna's  sahcyhc  acid  and 
"reosote'plaster'muU,  or  as  an  ointment  to  be  r^bbe^  - 
night  and  morning.    The  sahcylic  acid  has  a  selective  act^n, 
and  destroys  the  unhealthy  tissue.    Another  "^ethod  which 
however,  is  extremely  painful,  is  to  thorough^  scrape 
patch  with  solid  nitrate  of  silver;  this  f  °  ^^^f ^  * 
diseased  tissue.    Excision  is,  of  course,  ^^^^  ^^^l^JH^^ 
face.    Another  procedure  is  to  scrape  with  a  sl-^p  sQ 
and  then  apply  nitric  acid  for  a  few  seconds,  the  acid  being 
thereupon  neutralised  by  solution  of  sodium  bicarbonate^ 
ConsTderable  benefit  may  occasionally  be  obtamed  from  the 

X^Vrairt  useful  adjuncts  to  local  treat- 

ment. 
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Scrofuloderma!  may  result  from  infection  of  the  skin 
over  a  caseous  lymphatic  gland  which  has  softened  and 
burst ;  but  it  sometimes  occurs  independently,  by  the 
development  of  tubercular  nodules  [tubercular  gummata)  in 
the  skin  or  subcutaneous  tissue.  Softening  and  very  chronic 
ulceration  ensue. 

The  eruption  may  be  in  a  rough  way  symmetrical,  and  it 
does  not,  Hke  lupus,  specially  favour  the  face  or  exhibit 
apple- jelly  nodules.  The  surrounding  skin  often  has  a 
violet  tint,  and  sometimes  shows  a  striking  development 
of  warts. 

There  are  practically  no  subjective  symptoms.  The 
patient  will  probably  present  other  evidences  of  struma. 

The  treatment  consists  in  cauterising,  or,  still  better, 
scraping  the  seat  of  lesion.  Cod-liver  oil  and  sea  air  are 
the  general  measures.  In  spite  of  thorough  scraping,  the 
disease  may  show  an  obstinate  tendency  to  recur. 

The  ANATOMICAL  TUBERCLE  [Verruca  necrogenica,  post- 
mortem wart)  occurs  in  mortuary  porters  and  in  others  who, 
while  handling  dead  tissues  which  contain  living  tubercle 
bacilli,  have  the  skin  inoculated.  The  wart  is  seen  chiefly 
about  the  fingers.  If  it  tends  to  spread,  it  should  be 
destroyed  by  salicylic  acid,  caustics,  or  the  cautery. 

Lichen  scrofulosorum  [L.  scrofulosus)  is  a  rather  un- 
common eruption,  which  is  chiefly  seen  in  children.  Though 
the  patient  is  seldom  suffering  at  the  time  from  tuberculosis 
of  the  lungs  or  other  viscera,  there  is  generally  a  family 
history  pomting  to  this  tendency,  and  not  uncommonly  the 
patient  himself  shows  signs  of  scrofula.  The  elementary 
lesion  IS  a  follicuhtis.  The  changes  commence  around  the 
bloodvessels  and  in  the  connective  tissue  at  the  base  of  the 
hair  follicles.  The  resulting  papules  are  reddish  at  first,  but 
subsequently  become  paler.  They  are  often  arranged  in 
Clusters.  The  sides  of  the  abdomen  are  their  favourite  seat. 
I  he  eruption  may  be  scanty  or  profuse.  The  tubercle 
bacillus  has  been  found  in  the  papules.  The  disease  has 
been  termed  miliary  tuberculosis  of  the  skin.' 
There  is  little  or  no  itching.  The  papules  may  persist  for 
^  This  is  sometimes  included  under  the  term  '  lupus.' 
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months  and  then  disappear.  Several  crops  may  develop 
before  the  eruption  finally  ceases. 

The  diagnosis  depends  on  the  presence  in  a  child  of 
papules  and  pustules,  arranged  in  circles  or  less  regular 
groups  ;  and  on  the  presence  of  tuberculosis  elsewhere. 

The  prognosis  is  favourable. 

The  treatment  consists  in  the  local  application  and  internal 
administration  of  cod-liver  oil. 

Lufus  erythematosus  is  by  some  included  among  tuber- 
cular diseases  of  the  skin. 

19.  LEPROSY 

(Elephantiasis  Gr.ecorum). 

De£inition.-A  chronic  infectious  disease  due  to  a  specific 
bacillus,  and  characterised  by  the  development  of  granulo- 
mata  in  the  skin  and  mucous  membranes  (tubercular 
leprosy),  or  in  nerves  (anaesthetic  leprosy). 

EtioloKV  -The  Bacillus  lepr<^,'  which  was  discovered  by 
Hansen  in  1871.  resembles  the  bacillus  of  tubercle  in  many 
ways,  including  the  property  of  retaining  the  fuchsm  stain 
aftir  treatment  with  a  mineral  acid.  Until  quite  lately  th 
microbe  had  not  been  cultivated  outside  the  body  but  Ros 
has  recently  claimed  to  have  succeeded  m  the  attempt  by 
extracting  all  the  chlorine  salts  from  the  culture  media.  He 
hajtorfov er.  prepared  « leprolin  '  from  the  cuUure.  -d 
this  has  been  used  in  the  treatment  of  leprous  patients  with 

^Te7o:;tt:iy  seen  before  the  third  year  of  life,  even 
in  a  chM  borne  and  suckled  by  a  leprous  mother,  and  all  the 
other  evidence  goes  to  show  that,  as  a  rule,  very  prolonged 
aid  close  cLta'ct  is  necessary  before  it  can  be  transmitted 

1  The  term  '  lepra  '  is  generally  used  as  synonymous  with  leprosy, 
but  Willan  applied  it  to  psoriasis. 

*  b1  Mei  Jour..  February  ...  .005,  PP-  ^94-296- 
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in  the  blood,  milk,  and  urine  of  patients.  It  is  therefore 
possible  that  they  enter  the  body  in  various  ways.  The 
disease  has  been  spread  by  infected  clothing.  It  is  an 
ancient  and  widespread  malady,  though  far  less  common 
in  Europe  than  it  was  a  few  centuries  ago.i  Great  Britain 
has  long  been  free  from  cases  of  endogenous  origin.  Hutchin- 
son denies  that  leprosy  spreads  by  contagion,  except  in  such 
rare  instances  as  when  an  individual  with  a  leprous  sore 
hands  food  to  another  person.  He  holds  that  it  is  usually 
due  to  the  consumption  of  unsound  fish. 

Morbid  Anatomy. — Ulceration  of  the  nasal  septum  can 
often  be  detected  in  early  cases,  and  it  has  been  supposed 
that  this  represents  the  seat  of  inoculation  and  the  primary 
sore.  The  principal  anatomical  change  in  the  disease  is  a 
development  of  granulation  tissue,  in  the  form  either  of  a 
distinct  nodule  or  of  a  more  diffuse  infiltration.  The 
nodules  are  met  with  particularly  in  the  skin  ;  while  the 
mucous  membranes,  nerves,  testicles,  ovaries,  liver,  and 
spleen  may  be  seats  of  infiltration.  The  round  cells  con- 
tain 'arge  numbers  of  bacilli. 

Symptoms. — The  period  of  incubation  is  beheved  to  vary 
from  a  few  weeks  to  many  years.  In  a  large  number  of 
cases,  the  patient  suffers,  during  months  or  years  before 
the  characteristic  phenomena  appear,  from  feverish  attacks, 
weakness,  and  pains  in  various  parts. 

Thereupon  successive  eruptions  of  erythematous  spots 
appear,  the  spots  varying  in  number  and  size.  Some  are 
pigmented  ;  others  are  unduly  free  from  pigment.  At  first 
they  may  be  hyperaesthetic  and  transient,  but  later  on  they 
tend  to  be  anaesthetic  and  permanent  {macular  leprosy). 

At  a  later  stage,  the  granulomata  appear,  either  in  the 
skm  {tubercular  or  nodular  leprosy),  or  in  the  nerves  {ances- 
thehc  leprosy),  or  in  both  {mixed  leprosy).  The  expression 
nodular  leprosy,'  while  convenient  clinically,  is  scarcely 
ever  accurate,  since  in  this  variety  the  nerves  are  also 
involved  ;  it  is  really  mixed  leprosy. 

In  the  tubercular  or  nodular  variety,  crops  of  nodules 

^  King  Robert  the  Bruce  died  of  leprosy  at  Cardross  Castle,  on  the 
^iyde,  in  1329. 
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appear  at  varying  intervals,  each  eruption  being  attended 
by  febrile  symptoms  for  a  day  or  two.  At  first  the  nodules 
appear  chiefly  on  exposed  parts,  and  when  they  are  numerous 
on  the  face  they  give  it  a  '  leonine  '  aspect.  In  a  similar 
manner,  the  comcEe  and  other  parts  of  the  eyes  may  suffer, 
and  the  mucous  membranes  of  the  mouth,  nose,  larynx, 
pharynx,  etc.,  may  be  seriously  damaged  by  infiltration  and 
ulceration.  Leprosy  of  the  ovaries  may  be  associated  with 
irregularity  or  absence  of  the  menses. 

In  the  ancesthetic  variety  ('nerve  leprosy'),  the  super- 
ficial nerves  can  be  felt  to  be  thickened.  There  are 
symptoms,  first,  of  nerve  irritation  (neuralgia,  tingling,  etc.), 
and,  later,  of  nerve  destruction  (anaesthesia,  muscular 
atrophy,  bullie,  ulceration,  and  gangrene). 

Diagnosis.— The  nodules,  the  early  anaesthesia,  the 
maculce,  the  non-suppurative  enlargement  of  the  related 
lymph  glands  in  both  varieties  of  the  disease,  the  thickenmg 
of  nerves,  and,  above  all,  the  discovery  of  the  bacillus  m 
a  nodule  or  ancesthetic  patch,  make  the  diagnosis  certain 

Prognosis.— Anesthetic  is  more  chronic  than  nodular 
leprosy     When  the  latter  has  been  diagnosed,  the  expecta- 
tion of  life  is  eight  or  ten  years  ;  in  the  anesthetic  variety 
it  is  twice  as  long.    The  patient  commonly  dies  from 
phthisis,  amyloid  disease,  or  some  intercurrent  acute  affec- 
tion.   The  anaesthetic  variety  generally  ceases  to  progress 
after  a  time,  though,  of  course,  leaving  mutilations.  But 
even  a  severe  tubercular  case  may  recover,  so  that  the 
individual  regains  good  health.    Where  recovery  takes 
place,  there  is  usually  no  tendency  to  relapse.  Moreover, 
it  seems  certain  that  leprosy  in  an  early  stage  may  occasion- 
ally vanish  and  leave  no  trace  of  its  former  presence 

Treatment.-Lepers  should  be  so  far  segrega  ed,  or  at 
least  supervised,  as  to  reduce  to  a  ^'^^^"^ ^^-"^ ^'^^^^^^ 
spreading  the  disease,  but  without  makmg  the  sufferers 
cor^plete  social  outcasts.  Surgical  methods  may  be  usefully 
emXed  in  removing  necrosed  bone,  stretching  nerves 
L7the  relief  of  pain,%tc.    Wounds  m  lepers  heal  quite 

''She  disease  itself  no  specific  cure  is  known,  but  of  the 
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remedies  which  have  yielded  good  results  a  few  may  be 
mentioned.  Chaulmugra  oil  (oleum  gynocardise)  is  per- 
haps the  best  ;  it  is  given  in  milk  or  in  capsules  two  or  three 
times  a  day,  and  the  daily  allowance  is  gradually  increased 
from  30  minims  to  2  drachms.  At  the  same  time,  the  oil 
is  thoroughly  rubbed  into  the  skin,  either  in  the  pure  state, 
or  saponified  with  lime-water,  or  diluted  with  olive  oil. 
Gurjun  balsam  (wood  oil,  balsamum  dipterocarpi)  is  used 
internally  and  externally  in  the  same  manner  and  dosage. 
Sodium  salicylate  and  ichthyol  have  also  been  used  in- 
ternally ;  while  salicylic,  pyrogallic,  and  chrysophanic  acids 
have  been  employed  for  inunction.  Calmette's  anti- 
venene  (20  to  30  c.c.  hypodermically)  has  occasionally 
yielded  good  results. 


20.  SYPHILIS  (Lues  Venerea.    Lues.  Pox). 

Definition. — A  specific  infection  of  slow  evolution,  trans- 
mitted by  inoculation  or  by  inheritance.  In  the  acquired 
disease,  a  lesion  (chancre)  develops  at  the  seat  of  inoculation, 
and  is  followed  by  constitutional  symptoms  and  affections  of 
the  skin  and  mucous  membranes  (secondaries)  ;  at  a  later 
date,  by  granulation-tissue  growths  in  the  viscera,  blood- 
vessels, bones,  and  elsewhere  (tertiaries),  and  sometimes  by 
non-specific  (parasyphilitic)  degenerations  of  the  nervous 
system.  The  inherited  disease  is  characterised  at  an  early 
stage  by  inflammation  of  the  nasal  mucous  membrane, 
various  skin  eruptions,  enlargement  of  the  liver  and  spleen', 
and  changes  in  the  bones  ;  and  at  a  later  stage  by  lesions 
involving  the  teeth,  eyes,  ears,  and  joints. 

Etiology.— There  is  good  reason  to  believe  that  the 
specific  organism  of  syphihs  is  the  Spirochceta  pallida  de- 
scribed by  Schaudinn  and  Hoffmann  in  1905.  It  has  been 
found  in  primary  and  secondary  lesions,  and  in  enlarged 
lymph  glands  in  syphilis  ;  in  blood  obtained  from  the 
spleen  by  puncture  on  the  day  before  the  roseolar  rash 
appeared  ;  and  in  the  blood  and  organs  of  infants  with 
congenital  syphilis.  The  organism  is  an  extremely  delicate 
spireil,  with  pointed  ends,  and  is  actively  motile.    Its  length 
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varies  from  4  to  lo  /x,  and  the  number  of  its  curves  from 
six  to  fourteen.  1  SyphiUs  has  been  successfully  inocu- 
lated in  anthropoid  apes,  with  the  production  of  primary 
and  secondary  lesions,  and  the  specific  spirochaete  has 
been  found  in  these  animals. 

The  acquired  disease  is  usually  inoculated  on  some  part 
of  the  external  genitals  during  sexual  intercourse,  but  it 
may  be  transmitted  2  to  the  mouth  by  kissing,  to  the  skin 
by  tattooing  or  vaccination,  to  the  nipple  of  a  wet-nurse 
by  a  syphihtic  child,  or  to  the  finger  of  the  physician  in 
midwifery  practice  (erratic  or  extragenital  chancres).  It 
may  also  be  transmitted  indirectly,  as  by  feeding  utensils. 
The  inherited  disease  may  be  derived  from  the  father  alone 
(sperm  inheritance),  or  from  the  mother  alone  (germ  inherit- 
ance), or  from  both.    The  more  recently  the  parent  has 
acquired  the  disease,  the  more  likely  is  the  mfant  to  be 
infected  ;  and,  other  things  being  equal,  inheritance  is  more 
likely  to  take  place  if  the  mother  is  the  sufferer,  than  if  the 
father  is  at  fault.     In  accordance  with  Cohes's  law,  a 
woman  who  has  borne  a  syphihtic  child  is  herself  immune, 
even  though  she  shows  no  signs  of  the  disease.    If  the 
mother  becomes  infected  after  conception,  the  child  may 
or  may  not  become  syphihtic  (placental  transmission) 
Parents  seldom  transmit  the  disease  after  they  have  reached 
the  tertiary  stage. 

i.  Acquired  Syphilis. 

Incubation.-The  incubation  period  varies  greatly  in 
different  cases,  but  the  average  may  be  taken  as  five  weeks. 

Morbid  Anatomy  and  Symptoms.-The  primary  sore  is  a 
granulation  -  tissue  tumour  {hard,  indurated,  or  Hunterian 
chancre),  which  develops  at  the  place  of  inoculation.  It  is 
situated  in  the  true  skin,  and  consists  of  a  great  accumula- 
tion of  round  cells.    Endarteritis  is  seen  in  the  vessels  of 

1  A  spirochsete  has  an  undulating  membrane  and  a  flexible  body, 
.hows  snake-like  movements,  and  is  regarded  as  belongmg  to  the 
S^zoa  w^^^^^^  a  spirillum  has  terminal  flagella  and  a  st.ff  body, 
Tows  cork-screw  movements,  and  belongs  to  the  bacter.a. 

2  Syphilis  insontium,  syphilis  of  the  mnocent. 
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the  part.  The  chancre  appears  first  as  a  red  papule,  which 
grows  in  extent  until  there  results  a  sore  with  a  flat  or 
excavated  top,  and  a  well-defined,  hard,  elevated  margin. 
The  base  feels  like  parchment  if  thin,  and  like  cartilage  or 
wood  if  of  some  thickness.  A  scanty  secretion  may  ooze 
from  the  surface  and  dry  into  a  scab.  The  related  lymph 
glands  undergo  painless  enlargement  {syphilitic  bubo).  After 
a  few  months,  the  primary  sore  heals,  leaving  a  scar. 

The  secondary  symptoms  set  in  about  six  weeks  after  the 
appearance  of  the  primary  sore.  There  may  be  slight  eleva- 
tion of  temperature  with  malaise,  but  in  rare  cases  there  is 
high  fever  with  daily  intermissions.  Cutaneous  eruptions 
{syphilides)  are  common  at  this  stage,  and  are  of  various 
kinds.  In  addition  to  their  polymorphism,  they  are  dis- 
tinguished by  their  symmetry  and  superficial  character,  by 
the  absence  of  itching,  and  by  their  tendency  to  give  rise  to 
copper-coloured  pigmentation.  The  most  common  early 
rash  is  the  roseolar  or  macular,  which  is  generally  best  seen 
on  the  abdomen,  and  consists  of  red  spots,  at  first  effaced, 
but  afterwards  not  effaced,  by  pressure.  Other  varieties  are 
the  papular,  squamous,  and  pustular,  the  last  of  which  is 
exceedingly  hke  the  eruption  of  small-pox.  When  the 
secondary  eruption  is  well  marked  across  the  forehead,  it  is 
known  as  the  corona  veneris. 

The  fauces  are  often  congested  at  this  stage,  and  may 
present  whitish,  superficial,  symmetrical  ulcers  like  snail- 
tracks.  Congested  and  slightly  swollen  areas,  known  as 
mucous  patches,  appear  on  the  mucous  membranes  of  the 
mouth,  nose,  vulva,  and  anus.  Hypertrophy  of  the  papilla, 
especially  m  the  mouth,  and  about  the  genitals  and  anus, 
gives  rise  to  the  syphilitic  wart  when  the  papillse  remain  dis- 
tinguishable, and  to  the  condyloma  when  they  are  fused  into 
one  mass  by  over-growth  of  the  interpapiUary  tissue. 

Uther  symptoms  observed  in  different  cases  are  loss  of  the 
nair  (alopecia),  changes  in  the  nails  (onychia),  anaemia, 
JZ  T  '  r^'''  ""^""^^^y  occurring  from  three  to  six  months 
a  tPr  .1."  ''.u^'''''^'  ^""^  generally  attacking  one  eye  shortly 
nlteV  1!      J  '  '''^^  '^'^^y'  retinitis  and  dissemi- 

choroiditis  ;  pains  in  various  bones,  especially  at  night 

10 
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('  osteocopic  pains '  i) ;  synovitis  ;  and  occasionally  deafness. 
The  liability  to  secondary  symptoms  usually  passes  off  in 
the  course  of  six  or  twelve  months,  but  under  proper  treat- 
ment they  may  be  got  rid  of  in  a  few  weeks. 

The  tertiary  symptoms  usually  set  in  about  the  third  or 
fourth  year,  but  may  appear  much  earher  or  much  later. 
They  are  commonly  separated  from  the  secondaries  by  a 
period  of  immunity,  in  which,  however,  some  patients  suffer 
from  sUght  relapses  ('  reminders  ').    The  tertiaries  are  non- 
symmetrical, and  often  single  or  but  few  in  number.  They 
tend  to  affect  the  viscera,  bones,  muscles,  and  bloodvessels, 
and  to  cause  deep  lesions  of  the  skin  and  mucous  membranes. 
They  tend  to  spread  locally,  and  a  large  proportion  of  them 
originate  as  specific  granulation-tissue  tumours,  known  as 
gummata.    Tertiary  symptoms  probably  occur  in  less  than 
one  quarter  of  the  cases  of  syphihs  that  are  not  properly 
treated,  and  there  is  reason  to  believe  that  suitable  treat- 
ment will  reduce  the  proportion  to  less  than  3  per  cent. 
The  gumma  is  a  gray,  translucent,  or  gummy-looking  mass  of 
tissue,  which  readily  tends  to  undergo  caseous  necrosis  at 
various  points.    It  may  develop  in  almost  any  tissue.    If  it 
is  superficial,  it  is  apt  to  cause  ulceration,  but  if  it  is  deeply 
placed,  it  tends  to  be  partly  absorbed  and  partly  converted 
into  fibrous  tissue,  in  the  midst  of  which  some  caseous 
matter  may  remain  for  an  indefinite  period. 

Among  the  important  tertiaries  are  deep  ulcerations 
of  the  skin.  In  neglected  cases,  the  discharges  from 
these  may  dry  and  accumulate  into  limpet-shaped  crusts 
(rupia'-^). 

Periostitis  may  give  rise  to  nodes  on  bones,  and,  it  neg- 
lected, to  necrosis.  . 

Syphilis  of  the  Circulatory  Sysifm.— Gummata  occasionally 
develop  in  the  myocardium,  and  may  give  rise  to  aneurysm 
of  the  heart.  They  may  also  cause  angina,  syncope,  and 
sudden  death.  Fibrous  transformation  of  the  myocardium 
may  result  from  gummata,  or  from  syphilitic  disease  of  the 

1  na-reov  bone  :  KOTTos,  weariness. 

.  Hutchinson,  however,  regards  rupia  as  rather  a  late  secondary 
symptom. 
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coronary  arteries.  Chronic  aortic  valvular  disease  may  be 
due  to  syphilis. 

The  cerebral  arteries  may  be  the  seat  of  an  obliterative 
endarteritis.  The  overgrowth  takes  place  in  the  subendo- 
thelial  tissue,  and  may  block  the  lumen.  The  round-celled 
infiltration  may  extend  to  the  middle  and  outer  coats. 
Independently  of  this,  gummata  may  develop  in  the  adven- 
titia. 

Syphilis  is  also  an  important  factor  in  the  etiology  of 
aneurysm,  probably  through  the  agency  of  endarteritis 
obliterans  involving  the  vasa  vasorum,  and  thus  giving  rise 
to  atheroma  in  young  syphihtic  subjects. 

Syphilis  of  the  Respiratory  System.~The  nose  may  be  the 
seat  of  important  changes  which  sometimes  cause  terrible 
disfigurement.  Gummatous  inflammation  of  the  mucosa 
and  periosteum  may  proceed  to  softening,  and  may  thus  give 
rise  to  necrosis  of  bone.  This  involves  most  commonly  the 
vomer,  nasal  bones,  and  palatal  processes  of  the  superior 
maxillae.  The  septal  cartilage  is  often  destroyed.  The 
symptoms  include  a  foetid  discharge,  whose  odour  is  recog- 
nised by  the  patient  to  be  offensive,  nasal  obstruction,  etc. 

Syphilis  of  the  larynx  is  often  a  very  late  manifestation  of 
the  disease.  It  is  specially  apt  to  attack  the  epiglottis  and 
vocal  cords.  It  may  begin  in  the  larynx,  or  may  spread  to 
the  epiglottis  from  the  fauces.  Deep  ulceration,  extensive 
loss  of  tissue,  perichondritis,  necrosis  of  cartilage,  thickening 
and  cicatricial  stenosis  are  among  the  results.  Cicatrisation 
may  lead  to  adhesion  of  the  epiglottis  to  the  pharynx,  or  to 
adhesion  and  immobihty  of  the  cords.  The  voice  may  be 
but  httle  affected,  but  it  is  often  rendered  permanently 
hoarse,  and  may  be  lost  altogether.  Stenosis  may  give  rise 
to  serious  respiratory  embarrassment  and  stridor.  The 
the  stn,'      ^  ^'^^      influenced  by  the  character  of 

The  r     1    K  S^^ll^^i^g     sometimes  impaired. 

iLTTl-  P"^^'  ^^^^       swallowing,  is  one 

the  rod  i  '^  "^'"^  ^^^^  ^^--^ '  another  is 
n  cfnce/r'f.;;'''^'^'^'  '"'^  '"^^'y  observed 

at  Tearlv  ?  ''''  ^"^^  ^^"^^^  ^"^^  observation 

an  early  stage,  the  prognosis  is  good  ;  but  if  there  are  signs 
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of  perichondritis  or  stenosis,  there  is  a  risk  of  acute  oedema 
or  dangerous  cicatricial  stenosis.  Similar  changes  to  those 
just  described  are  occasionally  met  with  in  the  inherited 
disease. 

In  the  trachea,  syphilis  occasionally  gives  rise  to  infiltra- 
tion, ulceration,  and  cicatrisation.  It  is  the  usual  cause  of 
tracheal  stenosis.  The  stricture  generally  involves  some 
length  of  the  trachea  at  its  lower  end,  and  sometimes  extends 
into  the  bronchi.  The  symptoms  include  dyspnoea  and 
inspiratory  stridor.  There  are  no  distinctively  laryngeal 
symptoms,  there  are  no  signs  of  a  tumour  near  the  air- 
passages,  and  there  may  be  a  history  of  syphilis,  or  evidences 
of  that  infection  in  another  part  of  the  body.  The  outlook 
is  unfavourable  unless  the  lesion  is  confined  to  the  upper  end 
of  the  trachea,  and  thus  accessible  to  the  surgeon. 

Syphilis  of  the  lung  is  rare  in  the  acquired  disease.  Apart 
from  the  rare  gummatous  disease,  it  has  been  supposed  that 
chronic  interstitial  pneumonia  is  occasionally  due  to  syphihs. 

The  lung  is  more  frequently  involved  in  inherited  syphihs, 
which  causes  the  white  pneumonia  of  stillborn  children. 
The  lung  is  enlarged,  dense,  and  white.  The  condition  may 
be  unilateral  or  bilateral.    The  pleura  is  generally  unaffected. 

Syphilis  of  the  Digestive  System.— This  is  most  commonly 
met  with  in  the  rectum,  and  chiefly  in  women.  Gummata 
develop  in  the  submucosa  and  gradually  give  rise  to  stricture 
just  above  the  sphincter. 

Gummata  in  the  liver  give  rise  to  characteristic  appear- 
ances They  may  be  single  or  multiple,  and  each  caseous 
mass  is  surrounded  by  fibrous  tissue  which  sends  off  strands 
in  various  directions.  The  arteries  in  the  affected  area  are 
the  seat  of  endarteritis  obhterans.  Much  of  the  caseous 
matter  may  ultimately  be  absorbed.  With  or  without  pass- 
ing through  a  stage  of  caseation,  the  syphiHtic  granulation 
tissue  develops  into  cicatrices,  which  constitute  lastmg 
evidence  of  the  infection.  There  is  often  a  deep  depression 
of  the  surface  of  the  liver  over  the  site  of  an  old  gumma. 

Svphilitic  disease  of  the  liver  may  give  rise  to  no 
symptoms,  and  when  these  are  produced  they  vary  much  m 
character.    There  may  be  pain  and  tenderness  m  the  hepatic 
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region  from  slight  perihepatitis.  Enlargement  and  irregu- 
larity of  the  liver  may  suggest  malignant  disease.  A  large, 
prominent  gumma  may  simulate  a  cyst.  In  exceptional 
cases  there  is  fever,  jaundice,  or  ascites.  Albuminuria  may 
be  present,  owing  to  waxy  disease  of  the  kidneys. 

Syphilis  is  an  important  cause  of  amyloid  degeneration  in 
the  liver  as  well  as  in  other  organs.  Disease  of  the  liver  is 
common  in  infants  with  inherited  syphilis. 

Gummata  in  the  kidney  are  of  no  clinical  importance. 

Syphihtic  orchitis,  gummatous  disease  of  the  testicle,  or 
syphihtic  sarcocele,  is  characterised  by  a  painless  enlarge- 
ment, which  generally  undergoes  complete  resolution,  but 
may  go  on  to  suppuration  or  to  fibroid  atrophy. 

Syphilis  of  the  Nervous  System. — The  lesions  that  may 
occur  in  the  nervous  system  are  various  and  of  great 
importance.    They  include  : 

(1)  The  gumma,  with  its  tendency  to  caseous  and  also  to 
fibrous  transformation.  This  varies  in  size,  and  may  be 
single  or  multiple.  It  generally  takes  origin  in  the  pia 
mater,  and  tends  to  compress  or  invade  the  brain  or  cord. 

(2)  Gummatous  meningitis,  again  either  caseous  or  fibrous, 
and  affecting  either  hard  or  soft  membranes.  Within  the 
head,  it  usuaUy  takes  the  form  of  a  locahsed  lesion  of  the 
pia  mater.  In  the  spinal  canal,  it  occurs  as  hypertrophic 
pachymeningitis,  which  may  seriously  damage  both  spinal 
cord  and  nerve-roots.  The  cranial  nerves  are  often  damaged 
by  syphihtic  meningitis  or  gummata. 

(3)  Arterial  disease.    This  may  cause  arterial  occlusion 
with  consequent  softening  of  brain  substance  ;  or,  by  replac- 
ing the  normal  elastic  vessel-wall  by  extensile  fibrous  tissue 
may  lead  to  aneurysm  of  the  larger  cerebral  arteries. 

A  gumma  gives  rise  to  the  general  and  local  symptoms 
01  a  rapidly  growmg  and  usually  of  a  superficially  situated 
ZZl  ^^^"^^^l^^^l  meningitis  may  irritate  or  damage 
the  cortex  or  cranial  nerves,  and  give  rise  to  corresponding 

erXr' .  ^^^t  ^^'^^  the  middlf 

wTtho?^  1  '  P^'^^y^^^  ^^dden  onset,  often 

oflZl  T  and  often  preceded  for  days 

or  weeks  by  severe  headache.    Some  severe  cases  in  which 
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there  is  a  combination  of  endarteritis,  gummata,  and 
meningitis,  simulate  very  closely  general  paralysis  of  the 


msane. 


Amyloid  degeneration  is  a  well-known  late  consequence  of 
the  syphilitic  infection. 

Parasyphilitic,  M eta-syphilitic,  or   Post-syphilitic  affec- 
tions are  diseases  to  which  syphilitic  subjects  are  liable,  but 
in  which  the  lesions  are  not  specific  or  peculiar  to  syphilis. 
They  occur  at  times  in  non-syphiUtic  subjects,  and  are  not 
amenable  to  antisyphiUtic  treatment  ;  yet  they  are  so  often 
a  sequel  of  syphihs  that  this  infection  must  be  considered  to 
have  a  causal  connection  with  them.    Moreover,  they  some- 
times develop  in  a  syphiUtic  individual  before  the  tertiary 
phenomena  are  at  an  end,  so  that  it  may  be  necessary  to 
give  antisyphihtic  treatment  to  a  patient  with  parasyphihtic 
symptoms.    Among  the  diseases  belonging  to  this  para- 
syphilitic group  are  locomotor  ataxy,  general  paralysis  of 
the  insane,  and  ophthalmoplegia  externa  and  interna.  The 
relation  of  aneurysm  to  syphilis  has  been  already  mentioned 
(p.  147). 

Diagnosis.— There  is  often  no  doubt  as  to  the  present  or 
past  existence  of  syphilitic  lesions.    In  many  cases,  however, 
there  is  no  clear  history,  and  it  is  very  hkely  that  the 
symptoms  were  overlooked.    It  is  common  for  a  patient  to 
deny  syphilis  while  admitting  gonorrhoea  or  admittmg  ex- 
posure to  the  risk  of  infection  ;  and  where  such  exposure  is 
admitted,  we  must  often  give  him  the  benefit  of  the  doubt 
by  treating  him  with  antisyphihtic  remedies.    At  the  same 
time,  the  skin,  mucous  membranes,  and  organs,  including 
the  special  sense  organs,  must  be  carefully  exammed  for 
any  trace  of  present  or  past  disease.    Among  the  important 
points  in  the  history  are  a  sore  on  the  genitals,  sore  throat 
skin  eruptions,  loss  of  the  hair,  iritis,  and,  in  the  case  ot 

women,  miscarriages.  . 

Prognosis.-Much  depends  on  the  way  m  which  treatment 
is  carried  out.  If  the  patient  is  young,  and  the  disease  is 
treated  thoroughly  from  the  very  commencement,  and  or  a 
sufficient  length  of  time  after  the  symptoms  have  disap- 
peared syphihs  IS  not  hkely  to  shorten  life  to  any  appreciable 
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extent.  Treatment,  however,  is  very  commonly  not  of  this 
thorough  kind,  and  death  is  only  too  familiar  an  occurrence 
as  a  result  of  tertiary  syphilis.  In  addition  to  this,  tempo- 
rary or  permanent  disablement  from  hemiplegia  and  other 
results  of  tertiary  lesions  is  common  ;  while,  of  the  parasyphi- 
litic  affections,  locomotor  ataxy,  and  still  more  general 
paralysis  of  the  insane,  are  of  grave  importance. 

A  second  attack  of  syphilis  (with  primary  and  secondary 
lesions)  sometimes  occurs,  but  is  exceptional,  and  the  second 
attack  is  usually  modified. 

Treatment. — Mercury  is  the  remedy  for  the  primary  and 
secondary  stages,  and  iodide  of  potassium  for  the  tertiary 
stage.  Mercury  may  be  given  in  various  ways :  by  the 
mouth,  by  inunction,  by  fumigation,  or  by  intramuscular 
injection.  One  of  the  best  modes  is  by  a  pill,  containing 
I  grain  of  gray  powder  (with  or  without  i  grain  of  Dover's 
powder  to  prevent  diarrhoea),  to  be  taken  four  times,  or 
oftener,  each  day.  As  a  rule,  this  pill  should  be  continued 
for  a  couple  of  years  after  the  disappearance  of  the 
secondaries.  Or  the  solution  of  the  perchloride  of  mercury 
may  be  given  in  mixture  with  iodide  of  potassium.  If 
inunction  is  desirable,  i  drachm  of  freshly-prepared  lo  per 
cent,  mercuric  oleate  should  be  rubbed  in  twice  a  day  (the 
same  piece  of  flannel  being  used  for  all  the  applications),  till 
the  mouth  is  shghtly  affected,  after  which  a  smaller  quantity 
should  be  used.  The  patient  should  live  on  the  simplest 
fare.  He  should  use  a  mouth-wash  containing  chlorate  of 
potassium,  and  ought  to  keep  his  teeth  thoroughly  clean. 

Iodide  of  potassium  is  conveniently  given  in  solution 
(10  to  20  grains  thrice  daily).  The  course  of  iodide  should 
not  extend  beyond  two  months,  but  it  should  be  repeated 
several  times  in  the  first  year,  and  twice  a  year  for  several 
years  afterwards. 

In  the  later  stages,  iron  and  other  tonics  and  a  change  of 
air  may  be  desirable.    The  patient  should  not  marry  until 

1?   Ta  u^^""  ^"^^  y^'^^^  ^^^^  ^^^^  symptoms,  and  he 

snould  be  warned  as  to  the  contagiousness  of  the  primary 
and  secondary  lesions. 
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ii.  Congenital  Syphilis. 

Congenital  or  inherited  syphilis  appears  to  be  exactly  the 
same  thing,  whether  derived  from  the  mother,  or  derived 
from  the  father,  or  due  to  placental  transmission.  In  the 
congenital  disease  there  is  no  primary  sore.  It  is  rarely, 
indeed,  that  a  child  is  born  alive  with  signs  of  syphilis. 
When  the  foetus  suffers  in  utero,  it  is  almost  always  killed 
by  the  syphilitic  poison,  a  fact  which  may  account  for  the 
foetal  deaths  and  the  miscarriages  so  common  with  syphihtic 
women,  though  it  is  quite  possible  that  the  placenta,  oftener 
than  the  foetus,  is  at  fault.  The  usual  rule  is  that  the  foetus 
remains  healthy  throughout  intra-uterine  hfe,  and  is  born 
with  all  the  appearances  of  good  health. 

After  three  or  four  weeks,  nasal  catarrh,  with  impeded 
breathing  and  '  snuffles,'  sets  in,  and  some  skin  eruption 
and  fretfulness  soon  follow.    If  the  rhinitis  is  very  severe, 
it  may  lead  to  necrosis,  so  that  the  bridge  of  the  nose  is 
permanently  depressed.    The  disease,  unless  treated,  is  at 
its  height  from  the  second  to  the  fourth  month,  and  the 
symptoms,  apart  from  the  snuffles,  are  very  similar  to  the 
secondaries  of  the  acquired  disease  ;  but  the  general  health 
suffers  much  more,  and  death  not  uncommonly  results  from 
the  inherited  disease.    The  most  common  form  of  eruption 
is  a  yellowish-red  erythema,  which  begins  about  the  buttocks 
and  genitals,  and  tends  to  spread  over  a  great  part  of  the 
body.    Sometimes  there  are  fissures  ('  rhagades  ')  about  the 
lips  or  angles  of  the  mouth,  and  these  may  leave  permanent 
scars.    As  in  the  acquired  disease,  there  may  be  not  only  a 
polymorphous  rash,  but  also  alopecia,  iritis,  mucous  patches 
and  condylomata,  rheumatoid  pains,  etc.,  all  symmetrical, 
transitory  (whether  treated  or  not),  and  readily  amenable  to 
treatment  by  mercury.    There  is  often  enlargement  (simple 
hyperplasia)  of  the  spleen  ;  less  frequently  enlargement  of 
the  liver  (from  diffuse  interstitial  hepatitis  or  from  gum- 
mata)  ;  sometimes  thickening  of  the  bones  around  the 
anter  or  fontanelle,  craniotabes  (not  peculiar,  however  to 
svphilis)  and  epiphysitis.    Disease  of  the  liver  m  syphihtic 
£  st  occasionally  associated  with  gummata  or  cicatrices. 
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as  in  tertiary  syphilis  of  the  adult  ;  but  usually  the  condition 
is  a  diffuse  infiltration  of  round  cells,  such  as  might  be 
expected  in  secondary  syphilis.  The  cells  are  present 
between  the  hepatic  cells,  and  the  latter  ma}^  degenerate. 
The  condition  has  been  called  pericellular,  intercellular,  or 
monocellular  cirrhosis.  The  organ  is  enlarged  and  firm,  and 
often  shows  small  spots,  which  are  found  by  the  microscope 
to  consist  of  round  cells.  Occasionally,  at  puberty  or  ado- 
lescence, if  treatment  has  not  been  employed,  a  liver  of  this 
kind  may  become  the  seat  of  lesions  like  those  in  tertiary 
acquired  syphihs.  It  has  been  suggested  that  multilobular 
cirrhosis  of  the  liver  in  children  may  be  a  parasyphilitic 
affection  resulting  from  inherited  syphilis. 

In  the  course  of  a  year  or  less,  if  the  child  survives,  the 
phenomena  which  have  been  mentioned  disappear  alto- 
gether, and  for  some  years  no  active  symptoms  are  present. 
Then,  for  a  further  period  of  years,  the  patient  is  liable  to 
suffer  from  lesions  of  various  kinds,  and  after  these  in  their 
turn  have  died  out,  he  usually  remains  through  life  free  from 
further  trouble,  though  possibly  disabled  in  some  way. 

Among  the  later  phenomena  just  referred  to  are  changes 
in  the  permanent  teeth,  especially  the  upper  central  incisors 
{'  Hutchinson's  teeth  ').  These  are  too  short  and  too  narrow, 
and  have  a  single  cleft  in  the  centre  of  their  free  edge.' 
Between  puberty  and  the  twentieth  year,  there  may  be  deaf- 
ness involving  both  ears,  but  not  attended  with  pain  or  dis- 
charge. About  the  same  time,  or  earher  or  later,  there  may 
be  mterstitial  keratitis.  This  affects  both  eyes  and  produces 
the  '  ground-glass  '  corneae,  but  tends  to  complete  recovery. 
Chrome  synovitis  of  large  joints,  especially  the  knees,  and 
periostitis  of  long  bones,  which  may  give  rise  to  large  and 
numerous  nodes,  are  other  phenomena  of  this  period. 

Gummata  and  amyloid  disease  are  both  rare  in  congenital 
syphilis.  ° 

Diagnosis.-In  infancy,  this  depends  chiefly  on  the 
snumes  the  desquamating  erythema  of  the  buttocks,  face, 
and  other  parts,  the  sores  at  the  angles  of  the  mouth,  the 
condylomata,  and  the  history  of  the  parents.  Later  on,  the 
principal  signs  are  :  deafness  of  rapid  onset  in  both  ears 


154 


MANUAL  OF  MEDICINE 


without  pain  or  discharge  ;  symmetrical  interstitial  kera- 
titis ;  Hutchinson's  teeth  ;  disseminated  choroiditis  ;  mul- 
tiple chronic  nodes  of  the  long  bones  ;  a  depressed  nose  ; 
scars  radiating  from  the  mouth,  and  an  earthy  complexion. 

Prognosis. — Death  frequently  occurs  among  the  children 
of  the  poor,  but  very  seldom  among  the  rich.  Syphilitic 
pemphigus  is  almost  always  fatal,  but  this  is  rare  ;  it  gener- 
ally appears  in  the  first  week  of  life.  The  serious  and  often 
fatal  tertiary  lesions  of  acquired  syphilis  almost  never  occur 
in  the  inherited  disease.  In  adolescence,  the  eyes  or  ears 
may  be  damaged. 

There  is  no  satisfactory  evidence  that  a  syphilitic  infection 
is  ever  transmitted  to  the  third  generation. 

Treatment.— Syphihtic  infants  must  be  carefully  clothed 
and  fed.  Mercury  is  the  specific  remedy.  It  may  be  given 
by  inunction  or  by  the  mouth.  A  powder  containing  ^  of  a 
grain  of  calomel  or  i  grain  of  gray  powder,  with  some  sugar  of 
milk,  may  be  given  night  and  morning.  The  mercury  need 
not  be  continued  after  the  symptoms  disappear.  Condy- 
lomata and  cutaneous  ulcers  should  be  treated  with  a 
mercurial  powder  or  ointment.  The  mother  should  be 
warned  as  to  the  contagious  character  of  the  sores  and  their 
secretions. 

When  the  later  lesions  set  in,  small  doses  of  gray  powder 
with  tartrate  of  iron  or  syrup  of  the  iodide  of  iron  may  be 
administered. 

21.  GENERAL  GONORRHCEAL  INFECTION 

(GONORRHCEAL  RHEUMATISM). 

Besides  spreading  by  continuity  in  the  genito-urinary 
system,  and  by  inoculation  to  the  conjunctiva,  the  gonor- 
rhoea! infection  may  invade  the  body  generally,  chiefly  from 
the  urethra,  but  occasionally  from  the  conjunctiva.  The 
Gonococcus  has  been  found  in  metastatic  lesions  arismg  m 
this  way,  and  it  has  been  found  in  the  blood,  but  it  is  possible 
that  in  some  cases  the  toxin  alone  is  absorbed.  The  usual 
changes  induced  by  such  general  infection  are  in  jomts  and 
fibrous  tissues,  but  occasionally  there  may  be  pericarditis, 
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endocarditis,  pleurisy,  myelitis,  iritis,  and  sclerotitis  (apart 
from  local  inoculation  of  the  conjunctiva).  In  some  of 
these  cases  the  infection  is  mixed. 

The  arthritis  occurs  chiefly  in  males,  and  may  set  in  at 
any  stage  of  the  urethritis,  or  after  this  has  ceased.  It  may 
be  multiple  and  symmetrical,  but  is  often  confined  to  one 
joint.  The  knee,  ankle,  and  wrist  are  specially  susceptible, 
but  any  joint  may  be  involved.  The  joint  is  swollen,  pain- 
ful, and  tender,  and  effusion  is  present  around  it  as  well  as 
within  it.  The  condition  is  apt  to  persist  for  weeks  or 
months,  and  may  lead  to  permanent  stiffness  and  even 
ankylosis.  Inflammation  of  the  fasciae  and  sheaths  of 
tendons  is  also  common. 

The  diagnosis  depends  upon  the  presence  or  history  of  a 
specific  urethritis,  the  obstinate  character  of  the  arthritis, 
the  frequent  involvement  of  only  one  joint,  the  involvement 
of  fasciae  and  tendon-sheaths,  the  occasional  association  of 
ophthalmia  with  the  arthritis,  and  the  affection  in  some  cases 
of  joints  not  often  attacked  by  ordinary  rheumatism  (sterno- 
clavicular, temporo-maxillary,  sacro-ihac,  or  intervertebral). 

Prognosis.— The  arthritis  is  generally  cured  in  the  long- 
run,  but  sometimes  the  joint  is  permanently  damaged.  In 
the  rare  cases  where  important  internal  structures  such  as 
the  endocardium  or  spinal  cord  are  attacked,  the  outlook  is 
very  grave. 

Treatment.— The  urethritis,  if  still  in  existence,  should  be 
promptly  treated.  Sahcylates  cannot  be  relied  upon,  but 
iron,  quinine,  arsenic,  potassium  iodide,  and  guaiacol  deserve 
a  thorough  trial,  one  after  the  other  if  need  be.  Morphine 
may  be  required  at  night  for  the  pain,  but  the  local  applica- 
tion of  heat  is  preferable.  Counter-irritation  by  bhsters  or 
lodme  may  relieve  the  pain  and  favour  absorption.  If  the 
effusion  within  the  synovial  cavity  is  considerable,  firm 
elastic  pressure  may  be  tried.  A  layer  of  cotton-wool  about 
a  toot  thick  IS  wrapped  round  the  joint.  The  limb  is  then 
bandaged  from  the  extremity  upwards,  and  when  the 
oandage  reaches  the  cotton-wool  it  is  wound  as  tightly  as 
IS  possible.  This  causes  no  discomfort,  and  has  often  an 
extraordmary  effect  in  promoting  absorption.    Failing  this 
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the  joint  should  be  opened  and  irrigated.  Adhesions  may 
be  broken  down  under  an  anaesthetic.  For  cardiac  and  other 
internal  inflammations,  the  treatment  is  that  of  the  par- 
ticular lesion.  Unfortunately,  there  is  no  method  yet 
available  of  combating  a  general  gonorrhoeal  infection. 


22.  SAPRi^MIA,  SEPTIC^IMIA,  AND  PYEMIA 

(Septic  Diseases.  Blood-Poisoning). 

Three  distinct  conditions  are  recognised  as  coming  under 
the  designation  of  septic  diseases— viz.,  saprsemia,  septi- 
caemia, and  pyaemia. 

In   Saprcemia   {Toxcemia   or   Septic   Intoxication)  the 
poisonous   products    of    micro-organisms,    but   not  the 
organisms  themselves,  are  absorbed  into  the  blood.  The 
organisms  are  mainly  pyogenic  or  putrefactive,  and  they 
may  be  present  in  wounds,  ulcers,  serous  cavities,  etc.  In 
the  strict  sense  of  the  word,  tetanus  is  a  sapraemia,  because 
the  microbe  remains  in  the  wound,  and  the  symptoms  are 
due  to  the  toxins  absorbed  ;  but  the  phenomena  are  so  dis- 
tinctive as  to  entitle  the  disease  to  separate  recognition. 
The  shghter  degrees  of  sapraemia  are  illustrated  by  the  fever 
observed,  with  or  without  other  symptoms,  in  cases  of 
suppurating  wounds  or  pulmonary  cavities,  acute  abscess, 
empyema,  decomposition  of  retained  placenta,  etc.  ;  while 
the  more  deadly  results  of  sapraemia  are  seen  in  acute  peri- 
tonitis, or  when  gangrene  of  the  lung  undermines  the  pleura 
and  causes  acute  septic  pleurisy.    These  toxins  belong  to 
the  group  of  sepsins  or  ptomaines,  and  some  of  them  are 
produced  by  organisms  which  have  no  power  of  invadmg  the 
body  (saprophytes),  though  such  toxins  may  dimmish  the 
resisting  power  of  the  tissues,  and  so  facihtate  an  attack  ot 

parasitic  microbes.  .  -.i 

Symptoms.— In  a  severe  case  the  temperature  rises,  with 
or  without  rigors,  and  the  patient  suffers  from  headache, 
thirst  and  sometimes  vomiting  and  diarrhoea.  If  no  more 
poison  is  absorbed,  recovery  may  speedily  take  place  ;  but 
if  rapid  absorption  continues,  the  typhoid  state  may  ensue, 
and  lead  to  a  fatal  issue  very  speedily  or  after  several  days. 
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Treatment. — The  treatment  is  obviously  to  remove  the 
organisms  where  this  is  practicable,  whether  by  scraping 
wounds,  opening  and  irrigating  cavities,  applying  germicides, 
or  otherwise  ;  and  in  any  case  to  endeavour  to  maintain  the 
general  condition  by  means  of  food,  stimulants,  tonics,  and 
fresh  air. 

Sefticcemia  {Septic  Infection)  is  a  more  serious  condition, 
inasmuch  as  the  organisms,  as  well  as  their  products,  invade 
the  tissues  and  usually  the  blood.  There  is  often  an  obvious 
source  of  infection,  as  in  a  punctured  wound,  the  sore  throat 
of  scarlet  fever,  an  intestinal  ulcer,  or  the  uterus  after 
labour  ;  but  occasionally  no  local  lesion  can  be  discovered 
during  hfe,  or,  it  may  be,  even  after  death  ('  cryptogenetic 
septicaemia  ').  The  microbe  is  one  or  other  of  the  pyogenic 
organisms.  The  morbid  anatomy  is  in  the  main  that  of  the 
febrile  state,  but  in  puerperal  cases  there  is  often  peritonitis. 

Symptoms. — These  at  first  resemble  those  of  saprjemia, 
and  the  patient  tends  to  lapse  into  the  typhoid  state.  The 
fever  is  remittent  or  intermittent.  A  yellow  colour  of  the 
skin,  cutaneous  haemorrhages,  and  a  sweet  odour  of  the 
breath,  may  be  present.    There  may  be  obstinate  diarrhoea. 

Diagnosis.— In  septicaemia,  the  prostration  tends  to  be 
greater  than  in  saprasmia,  and  it  may  be  possible  to  detect 
the  microbe  in  the  blood.  On  the  other  hand,  disinfection 
of  the  part  by  which  the  toxins  enter  the  body  may  bring  to 
an  end  an  attack  of  sapraemia.  But  in  other  respects  it  is 
scarcely  possible  to  distinguish  between  septicsemia  and 
sapraemia  clinically. 

Prognosis.— In  a  severe  case  of  septicemia,  this  is  very 
unfavourable,  but  recovery  has  been  observed  in  a  case 
where  the  streptococcus  was  present  in  the  blood  for  six 
weeks. 

Treatment.— This  is  the  same  as  for  sapraemia,  with  the 
addition  that  antistreptococcic  serum  should  be  employed 
m  cases  where  the  streptococcus  can  be  determined  to  be  the 
invading  microbe.  This  serum  is  antibacterial,  but  not 
antitoxic.  Numerous  races  of  streptococci  ought  to  be 
used  m  immunising  the  horses,  so  as  to  furnish  a  '  poly- 
valent   serum.    Thirty  c.c.  should  be  given  at  once  in  an 
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acute  case,  and  repeated  daily.    Serum  should  also  be 
injected  into  the  primary  focus  if  this  is  accessible. 

Pycemia  is  septicaemia  with  the  addition  that  multiple 
abscesses  develop  throughout  the  body.    The  Streptococcus, 
the  Staphylococcus  aureus,  and  the  Pneumococcus  are  among 
the  pyogenic  organisms  which  may  give  rise  to  it.  The 
disease  arises  under  the  same  kind  of  circumstances  as  septi- 
cemia, and  the  explanation  of  the  abscesses  in  pyaemia  is 
that  a  septic  phlebitis  has  occurred  in  the  neighbourhood  of 
the  primary  lesion.    The  thrombus  which  develops  in  this 
way  is  invaded  by  the  organisms  and  softens,  with  the  result 
that  portions  of  it  are  carried  away  in  the  blood-stream,  and 
cause  embohsm  of  capillary  or  other  vessels.    The  bacilli 
thus  arrested  multiply  and  give  rise  to  secondary  ('  meta- 
static '  or  '  embolic  ')  abscesses. 

When  the  primary  lesion  is  in  a  part  drained  by  the 
systemic  veins,  the  abscesses  develop  chiefly  in  the  lungs, 
but  some  microbes  may  get  through  the  pulmonary  vessels, 
and  settle  on  the  endocardium,  or  pass  into  the  arteries. 
When  the  original  lesion  is  in  a  part  drained  by  the  portal 
system  of  vessels,  the  secondary  abscesses  are  chiefly  in  the 
liver. 

The  abscesses  in  acute  cases  are  small.  In  more  chronic 
cases  they  are  larger,  fewer,  and  not  so  much  in  internal 
organs  as  in  joints,  subcutaneous  tissues,  the  eyeball,  etc. 

Symptoms.— Among  the  more  characteristic  symptoms  of 
pyemia,  there  is  the  occurrence  at  irregular  intervals  of 
severe  rigors  with  a  high  temperature,  followed  by  profuse 
sweating  and  a  rapid  fall  of  temperature.  In  acute  cases, 
the  other  constitutional  symptoms  are  severe,  and  lead  on  to 
the  typhoid  state.  Erythematous  and  haemorrhagic  erup- 
tions may  appear  on  the  skin.  The  joints  and  serous  mem- 
branes often  suppurate,  and  death  may  supervene  m  a  week. 

Diagnosis.— This  may  be  difficult  if  no  possible  source  of 
infection  can  be  recognised.  At  an  early  stage,  there  may 
be  local  evidences  of  septic  thrombosis.  The  irregular 
occurrence  of  severe  rigors,  and  the  sweating,  yellow  skin, 
sweet  breath,  and  cutaneous  eruptions,  are  very  significant. 
Multiple  superficial  abscesses  will  be  observed  m  some  cases. 
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In  others,  the  signs  and  symptoms  of  metastatic  abscesses 
will  often  be  present  (cough,  dyspnoea,  and  localised  con- 
solidations of  the  lungs  ;  effusions  in  the  pleurae  and  peri- 
cardium ;  peritonitis  ;  pain  in  and  enlargement  of  the  spleen  ; 
albuminuria  and  hgematuria  ;  enlargement  and  tenderness  of 
the  liver,  sometimes  with  jaundice  ;  suppuration  of  joints  ; 
panophthalmitis,  etc.). 

Prognosis. — Acute  cases  die  in  a  week  or  two.  Chronic 
cases  may  ultimately  die  from  exhaustion,  or  may  recover 
with  ankylosed  joints,  or  a  shrunken  eyeball,  or  some  other 
deformity. 

Treatment. — The  treatment  includes  the  removal  or  dis- 
infection, wherever  practicable,  of  any  part  from  which  infec- 
tion might  spread  ;  and  the  maintenance  of  the  general 
strength  by  food,  tonics,  and  stimulants.  In  cases  due  to 
the  streptococcus,  the  appropriate  serum  may  be  tried.  For 
superficial  abscesses,  surgical  measures  are  indicated. 


23.  ERYSIPELAS 

(Ignis  Sacer.    St.  Anthony's  Fire.    The  Rose). 

Definition. — An  infective  inflammation  of  skin  or  mucous 
membrane,  associated  with  constitutional  disturbance,  and 
due  to  the  Streptococcus  erysipelatis,  which  is  present  in  the 
lymphatics. 

Etiology.— The  5.  erysipelatis  is  now  regarded  as  identical 
with  the  S.  pyogenes,  which  is  found  in  cellulitis,  pyemia, 
and  puerperal  fever.  It  is  present  in  chains  in  the  lym- 
phatics at  the  spreading  margin  ;  and  as  the  inflammation 
spreads,  the  microbes  die  out  in  the  central  portions. 

The  disease  is  conveyed  by  direct  contact,  by  fomites, 
and  by  the  air.  It  does  not  very  readily  attack  persons 
of  robust  vigour,  but  is  predisposed  to  by  alcoholism,  by 
chronic  disease,  and  by  the  presence  of  any  wound  or 
sore.  In  the  latter  case  the  inflammation  generally  starts 
from  the  wound  {traumatic  erysipelas),  but  under  other  cir- 
cumstances {idiopathic  erysipelas)  the  face  and  scalp  suffer 
most  frequently.    Many  believe,  however,  that  even  where 
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no  cutaneous  lesion  is  discoverable  a  small  one  must  have 
existed  to  give  admission  to  the  microbe. 

Morbid  Anatomy. — The  affected  skin  is  swollen,  hard, 
and  perhaps  disfigured  by  bullae,  but  the  redness  passes 
away  after  death.  Other  appearances  are  due  to  the  fever, 
and  others — e.g.,  abscesses — may  be  present  as  a  result  of 
complications. 

Incubation. — The  incubation  period  is  usually  from  three 
days  to  one  week. 

Symptoms. — The  invasion  is  sudden,  with  shivering,  head- 
ache, vomiting,  and  high  fever.    Albuminuria  is  usually 
present,  and  diarrhoea  is  common.    The  inflammation  in 
non-traumatic  cases  generally  begins  at  the  junction  of  skin 
and  mucous  membrane— ^.g.,  at  the  mouth,  eye,  or  nostril. 
Sometimes  it  extends  into  the  mouth,  and  in  exceptional 
instances  it  begins  in  the  mucous  membrane  ;  but,  as  a  rule, 
it  spreads  along  the  skin.    The  latter  is  red,  swollen,  tender, 
and  painful,  and  bullae  often  develop  upon  it.  Sometimes, 
however,  the  colour  of  the  skin  scarcely  differs  from  the 
normal.    The  great  swelling  of  the  cheeks,  eyehds,  Hps,  ears, 
etc.,  even  without  the  addition  of  bullae,  causes  great  dis- 
figurement of  the  features.    The  disease  may  involve  one  or 
both  sides  of  the  face.    The  margin  of  the  inflamed  area  is 
well  defined  and  elevated.    The  inflammation  may  be  sub- 
siding at  one  part  whilst  spreading  at  another.    In  severe 
cases  there  is  delirium,  and  in  debihtated  subjects  the 
typhoid  state  may  ensue.    Death  may  be  due  to  exhaustion 
or  to  comphcations.    Defervescence,  with  cessation  of  the 
spread  of  the  inflammation,  occurs  after  a  week  or  so,  and  in 
most  cases  takes  place  by  crisis  (Fig.  12).    The  fading  of  the 
rash  is  followed  by  desquamation,  and  in  the  case  of  the 
scalp  sometimes  by  temporary  loss  of  hair. 

A  chronic  form  of  the  disease  {erysipelas  migrans)  may 
gradually  pass  from  one  part  of  the  body  to  another,  often 
with  but  shght  general  symptoms. 

Complications  and  Sequels.— Extension  to  the  larynx  may 
cause  dangerous  interference  with  breathing.  Celluhtis  is 
common,  and  pneumonia,  ulcerative  endocarditis,  and 
inflammations  of  serous  membranes  are  occasionally  met 
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with.  Baldness  has  been  meintoned  as  an  occasional 
sequel.  On  the  other  hand,  chronic  skin  disease  and  inoper- 
able tumours  may  undergo  improvement  in  consequence  of 
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Relapses  are  common,  and  some  individuals  suffer  from 
many  attacks  of  the  disease. 

Diagnosis  —This  depends  upon  the  severe  localised  mflam- 
mation  of  the  skin,  the  well-defined,  raised  border  of  the 
inflamed  area,  and  the  severe  constitutional  symptoms. 

In  erythema  there  is  no  fever  as  a  rule.  The  cutaneous 
redness  around  a  septic  wownd  or  abscess  is  not  sharply 

delimited.  ,        ,.  j. 

Prognosis.-Conditions  which  strongly  predispose  to  ery- 
sipelas (alcoholism,  chronic  visceral  disease,  etc.)  influence 
the  prognosis  unfavourably.  Erysipelas  of  the  umbilicus  m 
new  born  infants  is  very  fatal.  Traumatic  is  rather  more 
serious  than  idiopathic  erysipelas.  In  the  course  of  the 
attack,  the  prognosis  will  be  influenced  by  the  seventy  of 
the  constitutional  symptoms. 

An  attack  confers  little  if  any  immunity. 
Treatment  -This  includes  the  general  measures  suited  to 
all  febrile  mkladies.  In  the  old  and  feeble  stimulants  may 
be  required.  The  most  important  drug  is  the  Pe^chlo"de  of 
iron  which  should  be  given  in  large  doses.  Antistrepto- 
coTcic  serum,  which  might  be  expected  to  act  as  a  specific 
remedy,  has  thus  far  given  very  doubtful  results. 

To  relieve  the  local  pain,  fomentations  "^^Y  "sed 
(borac  c  acid,  or  belladonna  with  glycerin,  or  lead  and 
ODium)  When  fomentations  are  not  employed,  the  skm 
sCu  be  dusted  with  zinc  or  starch  powder,  and  covered 
thtty  t  th  cotton-wool  to  exclude  the  air.  Sometimes  the 
hfalthy  skin  close  to  the  border  of  the  diseased  part  i 
with  sohd  silver  nitrate,  with  a  good  result  lu 
arresting  the  spread  of  the  inflammation. 

24.  TETANUS  (Lockjaw). 
Definition.-An  infective  disease  due  to  a  specific  microbe 
and  characterised^y  persistent  tonic  spasm  of  the  muscles, 

s.ow.tfia^t.e— ea^^^^ 
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chiefly  of  the  neck,  face  and  trunk,  often  with  paroxysmal 
exacerbations. 

Etiology. — The  bacillus,  which  was  discovered  by  Nico- 
laier  in  1894,  is  a  slender  rod  with  rounded  ends,  and 
develops  in  its  interior,  at  one  end,  a  spherical  spore,  which 
is  so  large  that  the  spore-bearing  bacillus  resembles  a  pin 
or  drumstick.  The  organism  cannot  grow  in  an  atmosphere 
containing  oxygen.  It  is  plentiful  in  cultivated  soil,  in 
stable  manure,  and  in  the  intestinal  contents  of  many 
herbivorous  animals.  It  never  invades  the  blood  or  viscera, 
but  remains  localised  to  the  seat  of  inoculation,  and  gives  off 
its  toxin.  This  is  an  intensely  virulent  poison  which  travels 
up  the  nerves,  and  can  be  obtained  from  the  blood  urine 
and  viscera  of  the  patient. 

The  disease  is  specially  apt  to  follow  severe  lacerated  and 
punctured  wounds,  compound  fractures,  and  burns,  but  may 
result  from  the  most  trivial  lesion.    It  is  a  well-known 
cause  of  death  after  injuries  sustained  in  connection  with 
the  Fourth  of  July  celebrations  in  the  United  States.  The 
blank  cartridge  appears  to  be  the  principal  agent  in  causing 
the  infection  in  these  cases.    Experiments  show  that  mere 
inoculation  of  the  bacilli  often  fails  to  induce  the  disease. 
Some  other  condition  is  necessary,  such  as  the  presence  of 
tetanus-toxin,   of  pyogenic  organisms,   or  of  traumatic 
damage  to  the  tissues.    Besides  these  traumatic  cases,  there 
are  occasional  idiopathic  cases  where  no  wound  is  recognis- 
able ;  these  occur  especially  after  severe  exposure.    It  is 
possible,  however,  that  in  such  cases  the  infection  may  take 
place  through  a  crack  in  the  lip,  or  hacks  on  the  hands  In 
tetanus  neonatorum,  the  '  eight-day  sickness,'  formerly  pre- 
valent m  St.  Kilda,  the  infection  is  by  the  umbilicus. 
Puerperal  tetanus  is  frequent  in  hot  countries.    Tetanus  has 
been  transmitted  by  vaccination  against  small-pox  and 

Sxin^    1^1;  ^"j^^^^^^^  ^Vl-^t\.en^ 

as  a  result  of  surgical  operations,  probably  owing  to  con- 

mtestme  of  sheep.    Men  suffer  from  tetanus  more  than 
women,  owmg  no  doubt  to  greater  exposure  to  Ljury 
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The  dark  races  of  man  suffer  more  than  Europeans,  and  the 
disease  is  far  more  common  in  hot  than  in  temperate  regions. 
In  certain  places  the  disease  may  be  regarded  as  endemic. 

Morbid  Anatomy.— The  wound  in  traumatic  cases  may  be 
in  any  kind  of  condition.  A  distinct  smile  may  still  persist 
on  the  face  at  the  autopsy.  Occasionally  a  muscle  is  rup- 
tured, or  the  spinous  processes  of  the  vertebrae  are  fractured, 
or  the  teeth  are  crushed  down  to  their  roots  by  the  violence 
of  the  spasm.  At  times  there  is  neuritis  ascending  from  the 
wound,  even  as  high  as  the  spinal  cord.  Distension  of 
vessels,  ecchymoses,  and  round-cell  infiltration  have  some- 
times been  observed  in  the  central  nervous  system. 

Incubation.-The  period  of  incubation  is  usually  from  five 
to  fourteen  days,  but  may  be  shorter  or  longer  In  one 
well-known  case,  in  which  a  negro  died  a  quarter  of  an  hour 
after  the  injury  was  received,  a  quantity  of  toxm  must  have 

been  introduced.      ■  .         r   v       ^  .+^ff 

Symptoms.-The  first  symptom  is  often  a  feehng  of  st 
neck  or  shght  sore  throat,  or  difficulty  in  openmg  the  mouth 
^tnsmus,  lockjaw).    The  eyes  are  partly  closed,  the  forehead 
wrinkled,  and  the  angles  of  the  mouth  drawn  back  so  as  to 
produce  a  smile  or  grin  {risus  sardonicus).    These  various 
phenomena  are  due  to  tonic  spasm  of  the  muscles  concerned 
The  spasm  increases  in  degree  and  extent.    The  abdommal 
muscles  become  rigid,  and  perhaps  also  the  respiratory 
Tsc  es  and  those  'which  act  on  the  proximal  segmen  s  o 
the  limbs.    The  distal  parts  of  the  limbs  are  but  little 
Itcted,  unless,  it  may  be,  near  the  seat  o^^^^^^^^^^^ 
Rigidity  of  the  spinal  muscles  may  cause  backward  archmg 
of  the  spine  iop^sthotonos).    Similar  spasm  of  the  abdommal 
Isc les  may  cause  entprosthotonos.    As  the  spasm  increases 
rbecomes^painful,  and,  m  addition,  there  are  reqne^ 
paroxysmal  exacerbations,  which  last  from  toj^^^^^ 
Lonis  each,  and  cause  S-^t  suffering^  The^  m^^^^^ 
accompanied  by  profuse  perspiration.    The  spasm  general  y 
"  unng  sLep.  whether  this  be  spontaneous  or  induced 

^f::?rereS"  r  -  ^r^.  fever,  hut 
i„ler7th:  pyrexia  is  accounted  for  by  tire  associated  sup- 
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piiration,  and  in  many  instances  the  temperature  is  normal 
throughout.  The  pulse  is  accelerated  and  is  often  very- 
small.  Consciousness  remains  unaffected.  In  fatal  cases 
death  results  from  asphyxia,  syncope,  or  exhaustion. 

Varieties. — The  principal  variety  that  need  be  mentioned 
is  cephalic  tetanus,  which  results  from  injury  to  the  head. 
In  this  form,  the  early  trismus  is  accompanied  by  paralysis 
of  the  face  on  the  side  of  injury,  and  often  by  tonic  spasm 
on  the  other  side  ;  sometimes  also  by  pharyngeal  spasm 
{hydrophobic  tetanus). 

Diagnosis.— In  strychnine  poisoning,  the  convulsions  are 
clonic  and  not  tonic  ;  they  affect  the  whole  body  ;  they 
never  begin  with  trismus  ;  and  they  develop  more  quickly 
than  those  of  idiopathic  tetanus.  In  traumatic  tetanus,  the 
wound  is  an  element  in  diagnosis,  and  the  discharge  may  be 
examined  bacteriologically. 

In  hydrophobia,  the  first  spasms  are. respiratory,  and  are 
excited  by  attempts  to  swallow  ;  there  is  no  tonic  rigidity, 
and  there  may  be  mental  disorder.  Cephalic  tetanus  may,' 
like  hydrophobia,  be  associated  with  respiratory  spasm  and 
with  difficulty  in  swaUowing,  but  in  such  cases  a  wound  of 
the  head  and  facial  paralysis  are  present. 

Hysterical  trismus,  or  lockjaw,  is  complete  in  degree,  and 
is  not  associated  with  stiffness  in  the  neck  ;  it  may  set  in 
suddenly,  last  for  hours  or  days,  and  then  cease.  Other 
hysterical  phenomena  may  be  present. 

In  tetany,  the  distal  parts  of  the  limbs  suffer  most,  and 
their  posture  is  sufficiently  distinctive. 

Prognosis.-Next  to  hydrophobia,  tetanus  is  perhaps  the 
most  deadly  of  acute  infections.  The  mortahty  of  traumatic 
cases  IS  about  90  per  cent.,  and  of  the  acute  cases  an  even 
greater  proportion  die.  About  half  of  the  idiopathic  cases 
Frnn.  '''''  neonatorum  is  as  fatal  as  traumatic  tetanus, 
l^rom  puerperal  tetanus,  recovery  is  extremely  rare 

than  two ^"'^^  '^^^^^^      g^^^^^lly  l^^s 

than  two  weeks  ;  patients  who  survive  that  period  have  a 

ta^r  chance  of  recovery.    When  the  symptoms  do  not  begin 

rhlnceof'  ^"^^^y'  ^1--  -  -  consideraL 

chance  of  survival.    In  cases  that  recover,  the  disease  always 
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passes  off  gradually,  the  spasms  becoming  less  frequent  and 
severe,  and  the  tonic  rigidity  afterwards  continuing  slowly 

to  diminish. 

No  sequels  or  second  attacks  are  known. 
Treatment. — A  powerful  antitoxic  serum  is  available,  but, 
unfortunately,  thus  far  it  has  not  yielded  brilliant  results. 
The  explanation  is  that  by  the  time  symptoms  of  tetanus 
appear,  the  toxin  has  already  entered  into  combination  with 
the  cells  of  the  central  nervous  system,  and  in  particular 
with  the  motor  cells  of  the  spinal  cord.    The  dose  is  20  c.c 
of  the  serum  injected  in  five  different  places  (100  c.c.  m  all) 
at  the  same  time,  and  this  should  be  repeated  on  the  two 
following  days.    Better  results  may  perhaps  be  looked  for 
from  injection  of  the  serum  into  the  cerebral  subdural 
space,  or  into  the  cerebral  ventricle,  or  by  lumbar  puncture, 
the  first  of  these  three  routes  being  perhaps  the  best.i  In 
addition  to  this,  in  acute  cases,  or,  without  touchmg  the 
brain  in  the  more  chronic  cases,  subcutaneous  mjections 
may  be  given  to  neutrahse  any  toxin  that  may  be  circulatmg 
in  the  blood. 

Chloroform  may  be  necessary  to  remove  a  severe  spasm, 
so  as  to  prevent  asphyxia  or  permit  of  feedmg.  When 
asphyxia  threatens  in  course  of  a  spasm,  artificial  respiration 
ought  to  be  employed.    Chloral  (2  to  4  drachms  or  more, 
daily,  for  an  adult),  long  continued,  is  the  best  drug.  As 
the  case  recovers,  bromide  may  gradually  replace  the 
chloral.    Morphine  is  another  useful  remedy,  and  rnay  be 
usfd  to  procure  sleep,  while  chloral  is  admmistered  more 
Tnti nuoLy  ;  or  it  mly  be  given  byjtselfft  short  m^^^^^^^^ 
over  a  long  period.    The  one  other  drug  that  need  be  men 
tioned  here  is  Calabar  bean;  the  extract  of  physostigma 
may  be  tried  subcutaneously  in  doses  of  I-  to  2  grams, 
does  not  easily  poison  a  patient  with  tetanus. 

The  wound  should,  of  course,  have  thorough  attention 
and  1  may  be  desirable  to  give  an  anesthetic  and  scrape  o 
excise  it.    Moreover,  in  every  instance  where  a  wound  l  as 
been  received  which  appears  to  involve  even  a  slight  risk 
.  For  intracerebral  injection,  it  is  best  to  use  a  specially  powerful 
serum  prepared  without  an  antiseptic. 
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of  tetanus,  the  wound  should  be  kept  thoroughly  aseptic 
from  the  first,  and  should  in  addition  be  treated  with  dried 
antitetanic  serum,  while  the  patient  should  have  a  prophy- 
lactic hypodermic  injection  of  20  c.c.  In  veterinary  practice 
prophylactic  treatment  has  proved  perfectly  reliable. 

25.  GLANDULAR  FEVER. 

Definition. — An  acute  infectious  fever  characterised  by 
multiple  inflammation  of  the  lymphatic  glands,  and  especi- 
ally of  those  in  the  neck. 

Etiology. — The  specific  virus  is  unknown.  The  disease  is 
almost  confined  to  children,  and  tends  to  attack  all  the 
children  of  a  household.  The  infection  is  supposed  to  enter 
through  the  throat  or  the  intestine,  though  without  causing 
any  lesion  of  the  mucous  surface. 

Incubation. — The  usual  incubation  period  is  one  week. 

Symptoms. — The  onset  is  sudden,  with  fever  and  sickness. 
The  child  seems  to  have  a  stiff  neck,  and  complains  of  pain 
on  swallowing.  There  is  tenderness  in  the  anterior  triangle 
of  the  neck,  usually  on  the  left  side,  and  on  the  second  or 
third  day  the  cervical  glands  beneath  and  in  front  of  the 
stemo-mastoid  muscle  become  obviously  enlarged.  Other 
superficial  lymph  glands  may  become  involved,  and  the 
mesenteric  glands,  spleen,  and  liver  may  also  be  enlarged. 
The  duration  of  the  fever  is  commonly  about  a  fortnight. 
The  pain  in  the  glands  subsides  quickly,  the  swelling  slowly. 
The  bowels  are  generally  constipated  during  the  attack,  and 
afterwards  loose. 

Complications  and  Sequels.— Nephritis,  otitis  media,  and 
suppuration  of  the  inflamed  glands  are  rare  complications. 
General  debility  and  diarrhoea  may  be  troublesome  sequels. 

Diagnosis.— The  occurrence  of  the  disease  in  all  the 
children  of  a  household,  and  the  absence  of  lesions  of  the 
mucous  surfaces,  are  important  points.  If  plague  is  epidemic 
at  the  time,  a  bacteriological  examination  should  be  made. 

Prognosis.— This  is  favourable. 

Treatment.— This  is  purely  symptomatic.  Fomentations 
to  relieve  severe  pain,  and  tonics  and  change  of  air  in  con- 
valescence may  be  recommended. 
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26.  MEDITERRANEAN  FEVER 

(Malta,  Rock,  Neapolitan,  or  Undulant  Fever). 

Definition. — An  endemic,  and  sometimes  epidemic,  in- 
fectious fever,  due  to  a  specific  micrococcus,  and  character- 
ised by  a  prolonged,  indefinite,  and  irregular  course,  by 
splenic  enlargement,  usually  by  constipation,  profuse  sweat- 
ings and  neuralgiae,  and  often  by  arthritis. 

Etiology. — The  specific  microbe  is  the  Micrococcus  meli- 
tensis,  discovered  by  Bruce  in  1886.  It  is  constantly  present 
in  the  spleen  and  other  organs  in  fatal  cases.  It  can  be 
cultivated  artificially,  and  is  pathogenic  in  monkeys.  It  can 
live  in  urine  for  several  days,  in  milk  for  weeks,  and  in  dust 
and  on  dried  fabrics  for  months.  It  is  uncertain  whether 
the  organism  is  disseminated  by  air,  by  water,  by  mos- 
quitoes, or  by  other  means.  The  disease  is  not  communi- 
cated directly  from  one  person  to  another,  but  it  has  fre- 
quently been  induced  by  accidental  inoculation  under  the 
skin  in  the  laboratory. 

The  disease  is  endemic  on  the  shores  of  the  Mediterranean 
and  the  Red  Sea,  and  elsewhere.  It  is  specially  prevalent 
in  the  hot,  dry  season.  It  is  most  common  between  the 
ages  of  ten  and  thirty.    Sex  and  social  position  have  little 

or  no  influence. 

Morbid  Anatomy.— The  appearances  are  in  the  mam  those 
of  fever.  The  spleen  is  large  and  soft,  and  there  is  often 
pneumonia.  There  is  no  swelling  or  ulceration  of  Peyer's 
patches. 

Incubation.— The  incubation  period  is  beheved  to  be  from 

three  to  ten  days.  . 

Symptoms.— These  commence  gradually,  and  m  the  early 
period  include  headache,  insomnia,  anorexia,  vomitmg  m 
some  cases,  constipation,  slight  cough,  and  profuse  perspira- 
tion The  spleen  and  liver  are  enlarged,  and  sometimes 
tender,  and  slight  changes  may  be  detected  at  the  bases  of 
the  lungs.    Sweat  eruptions  appear.    Dehrmm  is  quite 

exceptional.  . 
After  a  week  or  two,  the  headache  and  other  symptoms  of 
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acute  illness  pass  off,  the  appetite  is  restored,  and  the  tongue 
is  clean,  though  the  constipation  continues.  From  this  time 
the  disease  follows  a  very  tedious  course.  There  is  pro- 
gressive loss  of  flesh  and  strength,  with  fever,  which  is  often 
high,  and  profuse  sweating.  The  monotony  of  this  long 
illness  is  frequently  broken  by  complications,  among  which 
arthritis,  neuralgia,  and  orchitis  may  be  specially  mentioned. 
The  arthritis  may,  as  in  rheumatism,  affect  one  or  many 
joints,  and  may  flit  about  from  one  joint  to  another. 

The  course  of  the  temperature  permits  us  to  distinguish 
three  clinical  types  of  the  disease.    The  most  common  is 
the  undulatory  type,  in  which  the  temperature  over  and 
over  again  rises  gradually,  as  in  enteric  fever,  and  then  falls 
to  the  normal.    There  may  be  half  a  dozen  such  periods  of 
pyrexia.    The  first  is  generally  the  longest,  lasting  about 
three  weeks  ;  the  average  of  the  series  is  about  ten  days.  A 
second  type  is  the  intermittent,  which  is  characterised  by 
hectic  fever,  the  daily  fall  of  which  is  associated  with 
profuse  sweating.    In  the  third,  or  malignant  type,  which  ' 
is  rare,  the  onset  takes  place  suddenly  with  headache,  the 
temperature  rises  high,  the  typhoid  state  supervenes,  and 
death  results. 

Diagnosis.— The  course  of  the  fever,  with  its  repeated 
relapses,  the  absence  of  locahsing  signs  (apart  from  the 
splenic  enlargement  and  complications),  the  constipation, 
the  absence  of  any  eruption,  and  the  endemic  prevalence  of 
the  affection,  are  commonly  sufficient  for  the  diagnosis. 
But  in  many  cases  the  resemblance  to  enteric  fever  is  for  a 
long  time  so  close,  that  the  agglutination  test  should  be 
employed.  The  blood-serum  from  a  ca^e  of  Mediterranean 
lever  acts  upon  cultures  of  the  Micrococcus  melitensis  in  the 
same  way  as  the  serum  from  an  enteric  case  acts  upon 
ev  'Th  «f  -t---    In  the  case  of  Malta 

or  third  H  T  "^l^  "^'^^^^^  ^^'^y  the  second 
or  third  day,  and  with  a  dilution  of  i  in  100  or  more.  The 

ofTe^Wood     '^'^'''''^         ^^"^       ""^^^  exammation 
Prognosis.-The  mortality  is  only  2  per  cent    but  the 
average  duration  of  the  fever  is  nine'^r  ten  weeks 
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An  attack  probably  confers  some  protection,  since  a 

second  attack  is  rare. 

Treatment.— This  is  symptomatic,  no  specific  remedy 
being  known.  The  usual  fever-diet  must  be  given,  but  in 
the  intermissions  richer  food  should,  if  possible,  be  allowed, 
so  as  to  sustain  the  strength  and  nutrition  as  much  as 
possible,  in  view  of  the  long  duration  of  the  disease.  It  is 
important  that  the  patient  should  have  flannel  clothing 
next  the  skin,  on  account  of  the  profuse  sweating.  Quinine, 
hurtful  in  the  acute  stage,  may  be  given  as  a  tonic  later  on  ; 
and  in  convalescence  the  patient  should  reside  in  a  country 
where  he  can  spend  almost  all  his  time  in  the  open  air. 

27.  CHOLERA  (Asiatic  or  Epidemic  Cholera). 

Definition.— An  acute  infectious  disease,  endemic  in 
Lower  Bengal,  and  thence  often  spreading  as  an  epidemic  to 
other  countries  ;  associated  with  the  presence  of  a  specific 
microbe  in  the  intestines  and  stools  ;  and  characterised  by 
vomiting,  purging,  muscular  cramps,  suppression  of  urme, 

and  a  high  mortality. 

Etiology.-The  specific  microbe  is  the  comma  bacillus 
(cholera  vibrio,  cholera  spirillum),  described  by  Koch  m 
1884,  an  actively  motile,  curved  bacterium,  whose  length  is 
only  about  a  quarter  of  the  diameter  of  a  red  corpuscle^ 
It  is  furnished  with  a  flagellum  at  one  or  both  ends.  It  is 
constantly  present  m  the  intestinal  ^-^^^^  ^^^^^  ™; 
tions  in  cholera.  It  is  most  abundant  a  the  height  of  the 
disease,  and  may  then  furnish  an  a  most  P^^^ 
may  pass  through  the  epithelial  layer  of  the  intestina 
mucous  membrane,  but  it  is  not  found  m  the  blood  or 

So'me  individual  predisposition  is  ^^^^^^f 
tion  can  take  place,  and  this  is  probably  often  brought 
about  bv  catarrh  of  the  intestine-the  cholera  organisms 
SpSng  in  the  albuminous  exudate.  The  disease  spreads 
"nt  atog  the  routes  by  which  man  travels,  and  it  never 
iffas'ter  than  man.'  In  most  cases  the  disease  is  trans- 
r^itted  by  water  which  has  been  contammated  by  cholera 
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stools ;  the  water  may  have  been  used  for  washing,  for  drink- 
ing, or  for  cooking.  Milk,  vegetables,  and  other  foods  may 
be  contaminated.  Possibly,  in  some  instances  flies  may  be 
the  means  of  transmitting  the  infection.  In  a  few  cases  the 
disease  has  been  produced  by  accidental  oral  infection  with 
laboratory  cultures.  Defective  sanitary  arrangements  favour 
the  spread  of  the  disease.  It  does  not  pass  directly  from 
man  to  man. 

The  symptoms  are  due  to  the  toxin  produced  by  the 
microbe,  which  multiplies  rapidly  on  and  in  the  intestinal 
mucosa. 

Morbid  Anatomy. — ^Rigor  mortis  sets  in  early,  and  post- 
mortem contractions  may  cause  movements  of  the  corpse. 
The  intestines  contain  material  like  the  rice-water  stools. 
The  mucous  membrane  is  sometimes  pale,  sometimes  con- 
gested. The  serous  coat  is  injected.  Peyer's  patches  and 
the  soHtary  glands  of  the  ileum  are  swollen  and  red.  The 
spleen  is  usually  small.  The  voluntary  muscles  are  either 
dark  or  pale  ;  an  occasional  one  may  be  found  ruptured 
as  a  result  of  the  cramps  during  life.  The  kidneys  are 
congested,  and  their  epithelium  may  be  cloudy  or  detached. 

Incubation. — The  incubation  period  is  usually  about  three 
days  (from  a  few  hours  to  ten  days). 

Symptoms. — The  period  of  symptoms  is  sometimes  divided 
into  four  stages  :  (i)  Premonitory  stage  ;  (2)  evacuation 
stage  ;  (3)  collapse  or  algid  stage  ;  and  (4)  reaction  stage. 

(1)  The  first  stage,  when  present,  is  characterised  by  the 
'premonitory  diarrhoea,'  with  which  there  may  be  nausea,  dis- 
comfort at  the  epigastrium,  and  considerable  prostration. 

(2)  Often,  however,  and  especially  at  the  commencement 
of  the  epidemic,  when  the  disease  is  most  deadly,  the  person 
appears  to  be  in  good  health  till  he  is  suddenly  seized  with 
symptoms  of  the  second  stage.  Stools  of  great  volume  are 
discharged  in  rapid  succession,  and  without  pain.  At  first 
the  evacuations  are  faecal  in  character,  but  they  soon  lose 
their  bile-staining  and  come  to  resemble  rice-water,  with 
some  flocculent  matter  suspended  in  it.  The  latter  consists 
of  epitheluil  and  amoeboid  cells,  with  the  specilic  microbe  and 
other  bacteria.    Frequent  vomiting  also  occurs,  and,  after  a 
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time,  the  muscles  of  the  abdomen  and  Hmbs  become  the  seat 
of  intensely  painful  cramps.  Great  thirst  and  restlessness 
are  present.    The  patient  soon  passes  into  the  third  stage. 

(3)  In  the  third  stage,  the  surface  is  cold,  the  eyes  sunken, 
the  urine  scanty  and  albuminous  or  suppressed,  the  pulse 
scarcely  perceptible,  the  voice  lost,  and  the  axillary  tempera- 
ture several  degrees  below  normal,  though  the  rectal 
temperature  may  indicate  considerable  fever.  By  this  time 
the  diarrhoea  and  pain  may  have  ceased. 

(4)  If  the  patient  survives  this  collapse  stage,  he  may  pass 
either  into  the  tepid  stage  or  into  the  stage  of  reaction.  In 
the  tepid  stage,  the  temperature  rises  to  about  the  normal, 
and  the  pulse  may  be  felt  at  the  wrist.  Purging  and 
vomiting  cease,  but  the  patient  hes  semi-comatose,  with 
fixed  pupils  and  hazy  comeae.  This  stage  ends  fatally.  On 
the  other  hand,  when  reaction  sets  in,  the  surface  may 
become  warm,  the  voice  and  the  functions  of  the  kidneys 
may  be  restored,  and  recovery  may  result.  But  the  typhoid 
state,  suppression  of  urine,  or  some  other  comphcation  of 
the  reaction  stage,  may  lead  to  a  fatal  issue. 

Cases  of  cholera  vary  greatly  in  severity.  Some  are 
'  ambulatory  '  ;  others  prove  fatal  in  less  than  three  hours. 
If  the  diarrhoea  is  severe,  while  the  general  symptoms  are 
mild  the  condition  is  sometimes  distinguished  as  cholerine  ; 
it  may  pass  on  to  recovery  or  to  the  fully  developed  disease. 
In  cholera  sicca  the  toxemia  is  so  intense  that  the  patient 
dies  before  purging  begins.  The  earher  cases  m  an  epidemic 
of  cholera  are  more  severe  than  the  later  ones. 

Complications  and  Sequels.— Among  the  complications  are 
pneumonia,  uremia,  and  a  cutaneous  rash  [roseola  cholenca). 
Pregnant  women  usually  abort,  either  during  or  soon  after 
the  attack.  Among  the  sequels  are  chronic  enteritis, 
anemia,  insomnia,  ulceration  of  the  cornea  gangrene, 
parotitis,  and  thrombosis  in  the  right  side  of  the  heart  or 

pulmonary  artery.  . 

Diagnosis.-A  mild  attack  of  cholera  may  be  simulated  by 
various  conditions  associated  with  severe  diarrhoea,  by  food 
poisoning,  and  by  malarial  fever.  Epidemic  mcidence  is 
not  pecuHar  to  cholera,  but  in  the  course  of  an  epidemic  of 
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cholera,  the  rice-water  stools,  together  with  the  symptoms 
described  above,  are  nearly  characteristic.  The  most  con- 
clusive evidence  is  the  presence  of  the  specific  bacillus  in 
abundance  in  the  stools. 

Prognosis. — The  mortality  is  about  50  per  cent.  ;  it  is 
higher  than  this  at  the  beginning  and  lower  towards  the 
close  of  an  epidemic.  Childhood,  advanced  years,  preg- 
nancy, and  chronic  visceral  disease,  render  the  outlook  less 
hopeful.  In  the  course  of  an  attack,  the  intensity  of  the 
symptoms  and  the  rapidity  with  which  the  disease  progresses 
are  the  basis  of  prognosis. 

An  attack  of  cholera  confers  immunity  for  a  limited  time. 
Thus,  in  the  course  of  a  single  epidemic  no  one  suffers 
twice,  but  an  individual  is  in  no  way  immune  because  he 
suffered  in  an  earlier  epidemic. 

Treatment. — Haffkine  recently  introduced  anticholeraic 
inoculation  or  vaccination  as  a  preventive  measure,  and  this 
has  been  largely  practised  in  India  with  encouraging  results. 
Immunity  is  conferred  for  a  period  of  more  than  four 
hundred  days.  The  individual  is  inoculated  subcutaneously, 
first  with  a  weak  vaccine,  and  some  days  later  with  an 
exalted  vaccine.  The  vaccines  are  emulsions  made  from 
attenuated  and  exalted  cultures.  It  does  not  matter  whether 
or  not  the  hving  organisms  are  injected  along  with  the 
cultures,  since  they  die  immediately  after  subcutaneous 
inoculation. 

In  presence  of  a  cholera  epidemic,  the  drinking-water, 
unless  absolutely  above  suspicion,  should  be  boiled,  and  milk 
also  should  be  boiled  before  use.  Diarrhoea  should  be 
promptly  treated  by  appropriate  diet  and  medicines.  If  it 
IS  the  premonitory  stage  of  cholera,  this  may  not  be  of  much 
avail,  but  it  may  well  be  diarrhoea  of  a  much  less  formidable 
nature,  which,  nevertheless,  if  allowed  to  continue,  will  pre- 
dispose strongly  to  a  genuine  choleraic  attack.  Aromatic 
sulphuric  acid,  chlorodyne,  acetate  of  lead  with  opium,  or 
Dover's  powder,  may  be  administered  at  short  intervals  to 
arrest  such  diarrhoea. 

In  the  evacuation  stage,  absolute  rest  in  bed  in  a  warm 
room  IS  essential.    Ice  or  hot  water  may  be  given  for  the 
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thirst,  and  morphine  may  be  injected  subcutaneously  for  the 
cramps.  A  mustard  plaster  should  be  appHed  to  the  epigas- 
trium to  control  the  vomiting,  and  dry-cupping  and  poul- 
ticing in  the  lumbar  region  may  be  helpful  if  the  urine  is 
suppressed.  No  food  should  be  given  in  this  stage.  Astrin- 
gents are  powerless  to  arrest  the  purgation,  and  purgatives 
which  might  be  supposed  to  sweep  the  microbes  and  their 
toxins  out  of  the  intestine  have  been  found  by  experience 
to  be  unsatisfactory.  Intravenous  injections  of  saline  solu- 
tion have  occasionally  been  of  distinct  service,  but  it  is  better 
to  introduce  the  solution  under  the  skin.i 

In  the  stage  of  reaction,  the  utmost  caution  is  necessary 
in  feeding  the  patient,  and  for  a  time  only  hquids  can  be 
given.  These  may  be  administered  in  teaspoonful  doses 
every  few  minutes.  Before  long,  raw  meat-juice  and  beef 
jelhes  may  be  added.  The  convalescent  should  continue 
to  take  hght  meat  foods  for  some  time  before  starchy  ele- 
ments are  added  to  his  diet. 

It  is  scarcely  necessary  to  add  that  the  evacuations, 
vomited  matter,  and  fomites  in  a  case  of  cholera  must  be 
thoroughly  disinfected. 


28.  PLAGUE 

(Pestis.   Bubonic  Pest.   Bubonic  or  Oriental  Plague). 

Definition.— An  acute  infectious  disease,  occurring  in  epi- 
demic form  in  various  regions  of  the  world,  and  supposed  to 
be  endemic  in  certain  parts  of  India  and  China,  associated 
with  the  presence  of  a  specific  microbe  in  the  blood,  tissues, 
and  excreta,  and  characterised  by  fever,  buboes,  and  a  high 

mortality.  , 
Etiology  —The  bacillus  was  discovered  by  Kitasato  ana 
Yersin  independently  in  1894-  It  is  easily  obtamed  from 
1  Normal  or  physiological  saline  solution  is  a  0-9  per  cent,  solu- 
tion of  sodium  chloride  in  water  (say  a  drachm  and  a  half  m  a  pmt) 
This  is  isotonic  with  the  contents  of  human  blood  corpuscles.  The 
let  that  the  earlier  experiments  were  made  on  ^-^s'  blood  expl.r. 
why  a  0-6  per  cent,  solution  was  formerly  employed.  The  fluid 
should  be  sterilised  by  boiUng. 
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one  of  the  diseased  glands.  It  is  also  present  in  the  blood, 
viscera,  sputum,  and  excretions.  It  is  a  small  rod  with 
rounded  ends.  The  ends  stain  more  deeply  than  the  middle, 
so  that,  when  stained,  the  organism  looks  like  a  diplococcus. 

The  spread  of  plague  is  greatly  favoured  by  defective 
sanitation.  It  rarely  passes  from  person  to  person  directly, 
and  seldom  through  the  medium  of  fomites,  but  it  has  been 
transmitted  by  inoculation  of  plague  blood,  by  dissection 
wounds,  and  by  accidental  laboratory  inoculation.  Various 
kinds  of  animals  are  susceptible,  including  fleas,  flies,  dogs, 
mice,  and  especially  rats.  Rats  are  the  principal  trans- 
mitters of  plague,  and  at  the  beginning  of  an  epidemic  they 
die  in  great  numbers  even  before  the  people  suffer.  Their 
bodies  show  the  characteristic  lesions.  Plague  bacilli  have 
been  found  in  different  parasites  which  live  in  the  rat's  fur, 
and  it  is  probable  that  infected  fleas  of  rats  transmit  the 
disease  to  man. 

Morbid  Anatomy.— Haemorrhages  are  present  in  the  serous 
membranes,  and  sometimes  in  the  mucous  membranes  and 
skin.  The  lymphatic  glands  are  inflamed,  and  may  contain 
foci  of  suppuration  ;  the  infection  spreads  beyond  their 
capsules,  so  that  the  surrounding  tissues  are  bathed  in 
serous,  bloody,  or  purulent  fluid.  Hypostatic  congestion  of 
the  lungs  is  usually  present,  and  in  a  certain  proportion  of 
cases  pneumonia.  Enlargement  of  the  spleen  and  liver,  and 
congestion  of  the  kidneys,  are  also  recognisable. 

Incubation.— The  incubation  period  is  usuaUy  from  three 
to  five  days,  and  it  occasionally  happens  that  the  patient 
feels  out  of  sorts  in  the  latter  part  of  this  stage. 

Symptoms.— The  invasion  is  sudden,  and  is  characterised 
by  great  prostration,  headache,  and  fever.  The  mental 
unctions  suffer  early,  and  this  is  associated  with  a  haggard 
frightened,  or  perplexed  aspect  of  the  face,  and  sometimes 
with  dehnum.  The  temperature  rises  quickly  to  perhaps 
104  ,  and  the  tongue  becomes  dry.  The  spleen  is  enlarged 
the  unne  IS  scanty,  and  the  typhoid  state  may  supervene. 
Constipation  is  the  rule,  but  sometimes  there  is  diarrhoea. 

In  about  three-fourths  of  the  cases,  buboes  develop  some- 
where-most commonly  in  the  inguinal  glands,  less  fre- 


176  MANUAL  OF  MEDICINE 

qiiently  in  the  axillary,  cervical,  or  internal  glands.  These 
appear  usually  after  several  days,  but  occasionally  at  the 
very  outset.  The  glands  enlarge  rapidly,  and  are  often  the 
seat  of  great  pain.  As  a  rule  they  suppurate  (a  favourable 
feature),  in  consequence  of  a  mixed  infection,  and  discharge 
foul  pus  and  sloughs.  If  the  patient  survives,  convalescence 
generally  begins  about  a  week  after  the  onset,  but  it  is  often 
several  months  before  it  is  completed. 

Varieties— The  majority  of  cases  belong  to  the  bubonic 
type,  which  has  just  been  described.  Pestis  siderans,  or  septi- 
ccemic  plague,  is  a  rapidly  fatal  type  ;  it  may  cause  death 
within  twenty-four  hours.  P.  minor,  P.  ambulans,  or  larval 
plague,  is  so  mild  that  the  patient  may  not  require  to  take 
to  bed. 

The  pneumonic  type  of  plague  is  particularly  dangerous. 
It  might  easily  be  mistaken  clinically  for  broncho-pneumonia, 
pneumonia,  or  severe  bronchitis.  There  are  no  glandular 
enlargements,  unless  the  pneumonia  happens  to  be  a  com- 
plication of  bubonic  plague.  Death  usually  takes  place 
within  five  days.  As  the  sputum  swarms  with  plague  bacilli, 
this  variety  is  apt  to  infect  those  around  the  sick.  It  is  even 
more  deadly  than  the  septicsemic  variety,  and  appears  to 
have  prevailed  in  the  '  Black  Death  '  (so  called  from  the 
petechiae,  or  '  plague-spots  ').  ^  1 

Complications  and  Sequels.— Pneumonia  and  diarrhoea 
have  been  already  mentioned.  Pregnant  women  always 
miscarry.  Convalescence  may  be  disturbed  or  protracted 
through  recurrence  of  the  glandular  disease,  or  by  pneu- 
monia, nephritis,  abscesses,  etc. 

Diagnosis.— The  most  important  points  are  the  epidemic 
incidence,  the  sudden  onset  of  fever,  the  special  facies,  and 
the  painful  buboes.  The  only  evidence  that  is  absolutely 
reliable  is  the  presence  of  the  Bacillus  pestis  in  the  buboes, 

blood,  or  secretions.  ,    .    4.  • 

Prognosis.— About  half  of  those  attacked  succumb,  but  m 
Eastern  countries  the  mortality  of  the  natives  is  sometimes 
much  higher  even  than  this.     Death  usually  takes  place 
within  six  days ;  it  may  result  from  syncope,  coma,  asthenia, 
p^L^a    A  gradual  onset,  absence  of  severe  symptoms, 
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and  survival  beyond  the  sixth  day,  are  grounds  for  encourage- 
ment ;  but  the  temperature  is  not  a  satisfactory  guide  in 
prognosis. 

In  exceptional  cases,  a  second  attack  has  occurred. 
Treatment. — Preventive  measures  include  isolation  of  the 
sick,  disinfection  of  houses,  fomites,  and  excreta,  destruction 
of  rats,  and  great  care  on  the  part  of  attendants  not  to 
expose  themselves  to  unnecessary  risk,  very  specially  if  they 
have  any  wounds  on  their  hands. 

Haffkine's  prophylactic  vaccine,  which  contains  the  toxins 
from  dead  cultures,  has  been  extensively  employed  in  India, 
with  encouraging  results.  Yersin's  curative  serum  is  ob- 
tained from  horses  which  have  been  immunised  by  repeated 
inoculations.  In  the  outbreak  of  plague  in  Glasgow  in  1900, 
it  was  found  that  this  serum  had  both  prophylactic  and 
curative  value.  While  not  affording  complete  protection, 
it  appeared  to  modify  considerably  the  severity  of  an  attack. 
After  the  onset  of  an  attack,  it  was  almost  useless  when 
injected  subcutaneously,  but  if  introduced  into  a  vein,  it 
produced  a  marked  beneficial  effect.  Failure  was  sometimes 
found  to  be  accounted  for  by  a  mixed  infection. 

In  other  respects,  the  treatment  must  depend  upon  the 
symptoms  that  arise.    Calomel  may  be  given  at  the  outset 
if  there  is  constipation.    Morphine  is  indicated  for  pain 
insomnia,  and  diarrhoea.    Sponging  is  a  safe  remedy  for 
high  fever,  and  cold  apphcations  to  the  head  for  dehrium. 
If  the  heart  shows  signs  of  failure,  stimulants  such  as 
ammonia,  strychnine,  digitahs,  and  bark  are  indicated, 
^lycerm  and  behadonna  are  commonly  applied  over  the 
buboes,  and  when  the  time  comes,  these  are  to  be  incised 
evacuated,  and  packed  with  iodoform  gauze 

The  patient  should  be  isolated  for  a  month  after  the  acute 
symptoms  have  passed  away. 


29.  YELLOW  FEVER. 

thf  wf  '7'^''  ''^""^^  infection,  endemic  on  the  coasts  of 
tne  West  Indies  and  Central  and  Southern  America,  and 
sometimes  appearing  as  an  epidemic  elsewhere  ;  transmitted 
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by  mosquitoes  ;  and  characterised  by  an  acute  febrile 
paroxysm,  followed  by  jaundice,  albuminuria,  and  a  ten- 
dency to  hemorrhage,  especially  from  the  stomach. 

Etiology— The  specific  cause  of  yellow  fever  is  not  yet 
known,  but  in  1900  a  commission  of  the  United  States  Army 
demonstrated  by  experiments  on  soldiers  in  Cuba  that  the 
disease  is  transmitted  by  mosquitoes.    The  gnats  were  fed 
on  yellow-fever  patients,  and  after  a  fortnight  were  allowed 
to  bite  non-immune  persons  who  had  been  kept  rigidly  m 
quarantine,  with  the  result  that  these  acquired  the  disease. 
The  disease  has  also  been  transmitted  to  man  by  mtravenous 
and  by  subcutaneous  injection  of  blood  from  yellow-fever 
patients.    It  is  not  conveyed  by  fomites,  and,  as  long  as 
mosquitoes  are  excluded,  there  is  no  risk  in  nursmg  patients 
suffering  from  this  affection. 

The  species  of  mosquito  concerned  in  this  disease  is 
Stegomyia  fasciata,  the  brindled  or  tiger  mosquito.  It  bites 
in  the  daytime.  Its  larvae  are  found  in  pots,  tubs,  tins, 
bottles,  etc.,  where  a  little  rain-water  can  collect,  rather 
than  in  puddles  on  the  ground. 

The  low-lying,  insanitary  areas  of  seaports  are  tne 
favourite  haunts  of  the  disease  ;  and  warmth,  damp,  and 
deficiency  of  air  and  light  tend  to  perpetuate  it  The 
natives  of  yellow-fever  areas  are  less  susceptible  than 
Europeans,  but  this  is  probably  due  to  their  havmg  passed 
through  an  attack  in  childhood,  and  to  the  immunity  thus 
induced  being  kept  up  by  repeated  inoculations. 

Morbid  Anatomy.-The  principal  post-mortem  feature^ 
are  yellow  staming  of,  and  often  hemorrhage  -to  the  skm 
and  other  tissues  ;  m  the  early  stage  congestion,  and  m  the 
later  stages  pallor,  of  the  liver,  with  fatty  ^^f^^^^^^^^ 
the  hepatic  cells  ;  congestion  of  the  kidneys  with  fatty 
degeneration  and  desquamation  of  t^eir  epithehu-  T 
stomach  and  intestine  contam  much  altered  blood.  Ihe 

mcubation  period  m  the  mosquito  is  ten 
a  rigor  prostration,  and  severe  pam  m  the  eyes,  forehead, 
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back,  and  legs.  The  temperature  rises  to  103°  or  104°,  and 
remains  at  this  level  for  several  days,  while  the  pulse-rate, 
which  is  rapid  at  the  outset,  gradually  falls.  The  eyes  are 
injected,  the  face  looks  bloated,  and  photophobia,  thirst, 
anorexia,  and  epigastric  tenderness  are  present.  The  patient 
occasionally  dies  in  this  '  primary  fever.' 

Preceding  the  second  or  haemorrhagic  stage,  there  has 
been  described  a  '  period  of  calm  ';  but,  according  to  Dur- 
ham, it  is  seen  only  in  books.  In  it  the  patient  feels  much 
better,  but  the  pulse  is  abnormally  slow,  and  albumen  is 
present  in  the  urine.  After  a  few  days  more,  definite  con- 
valescence may  set  in,  or  the  second  stage  of  the  disease  may 
ensue.  This  begins  on  the  fourth  day,  and  is  characterised 
by  remittent  fever,  intense  prostration,  in  many  cases 
deUrium,  deepening  jaundice,  severe  albuminuria,  scantiness 
or  suppression  of  the  urine,  renewed  pain  in  the  epigastrium, 
and  vomiting,  at  first  of  ingesta  and  then  of  material  like 
coffee-grounds  ('  black  vomit,'  due  to  altered  blood).  Usemor- 
rhages  take  place  from  the  mouth,  nose,  intestine,  and  uterus. 
Pregnant  women  miscarry.  As  the  faces  may  be  normally 
coloured,  and  the  urine  free  from  bile,  the  jaundice  must  be 
largely  toxsemic  ;  but  if  jaundice  is  marked,  the  urine  is 
bilious. 

Varieties.— Some  cases  are  mild,  and  even  ambulatory 
Others  terminate  fatally  within  a  day  or  two.    In  occasional 
cases  there  is  a  relapse. 

Complications  and  Sequels.— These  include  hepatitis,  paro- 
titis, abscesses,  and  diarrhoea. 

Diagnosis.-There  may  be  some  uncertainty  at  first,  chiefly 
as  to  the  possibility  of  the  attack  being  malarious,  but  the 
existence  of  an  epidemic  of  yellow  fever  in  the  district  the 
absence  of  splenic  enlargement,  and  the  absence  of'  the 
malarial  parasite  from  the  blood,  will  remove  this  doubt. 

teln '^.^  ^"'^  P^ls^  while  the 

temperature  remains  constant  or  rises,  and  the  albuminuria, 

the  on     "^'7  ^^'"^^^^^i^tic  early  signs  of  the  disease.  In 

v^nt^    !  u"'""''  '^"^^  the  characteristic 

symptoms  of  the  disease  wiU  be  evident 
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Prognosis— The  mortality  varies  enormously  under  dif- 
ferent circumstances,  and  has  been  stated  as  ranging  from 
5  to  85  per  cent.    It  has  been  estimated  that  fully  two- 
thirds  of  all  cases  recover.    In  an  individual  case,  chronic 
alcoholism,  a  high  initial  temperature,  suppression  of  urine, 
delirium,  black  vomit,  and  the  occurrence  of  a  relapse,  render 
the  prognosis  very  unfavourable.    Death  generally  occurs 
at  about  the  fifth  or  sixth  day,  through  suppression  of  urine, 
and  possibly,  in  part,  through  the  damaged  liver  permittmg 
hurtful  substances  to  pass  from  the  intestine  into  the  circula- 
tion.   It  rarely  occurs  after  the  tenth  day. 

A  second  attack  is  rare  if  the  individual  remains  m  the 
infected  area,  no  doubt  because  he  is  constantly  being  re- 
inoculated.  If,  however,  he  goes  to,  and  remains  m,  an 
uninfected  country,  he  seems  to  lose  his  immunity  alter 

several  years.  .  4.u 

Treatment.-No  specific  is  known.    At  the  outset  the 
bowels  should  be  cleared  out  by  calomel  and  castor-oil,  but 
later  on  enemata  alone  should  be  employed  for  this  purpose. 
Fomentations  should  be  apphed  to  the  loins  for  the  early 
pains     If  the  urine  becomes  alarmingly  scanty,  dry  cups 
and  fomentations  should  be  apphed  over  the  kidneys  ;  hot 
packs  and  large  enemata  of  normal  saline  solution  may  be 
administered,  and  pilocarpine  may  be  injected  hypodermi- 
cally.    Phenacetin  may  be  given  for  insomnia,  but  opiates 
must  be  avoided.    Strychnine  and  digitalis  may  be  mdicated 
for  a  feeble  circulation,  and  ice  in  small  quantities  may  be 
used  to  allay  obstinate  vomiting.    During  the  pnrnary  fever 
it  is  better  to  give  no  food  at  aU,but  simply  water  m  small 
quantities.    In  the  calm  and  secondary  febrile  pe-^^^^^^^^^^^ 
the  lightest  of  liquid  foods  must  be  given  m  smaU,  regulated 

atients  should  be  protected  from  mosquitoes  by  netting^ 
and  every  effort  should  be  made  to  destroy  these  insects  and 
to  remove  their  breeding-places.  There  is  good  reason  to 
h™hat  by  exterminating  the  mosqmtoes  m  any  giv . 
area  vellow  fever  may  in  time  be  abolished.  Alter  n  wa 
;rovedthat  the  mosquito  was  the  transmitter  of  the  d^^^^^^^^ 
^hese  means  were  adopted  in  Havana,  wi^  the  result  that 
yellow  fever  was  completely  abolished  m  the  c.ty. 
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30.  WEIL'S  DISEASE 

(Infectious  Jaundice.    Epidemic  Catarrhal  Jaundice). 1 

Definition. — An  acute  infectious  disease  associated  with 
enlargement  of  the  spleen,  icterus  and  nephritis. 

Etiology. — A  bacillus  has  been  repeatedly  found  in  the 
urine  during  life,  and  in  the  spleen,  hver  and  kidneys  after 
death,  in  cases  of  this  disease.  It  seems  to  be  aUied  to  the 
Protei,  bacilli  which  are  present  in  decomposing  organic 
matter  ;  and  the  history  of  some  of  the  cases,  and  the  fact 
that  the  disease  is  most  common  in  the  hot  season  of  the 
year,  are  in  accordance  with  the  view  that  such  an  organism 
is  the  specific  microbe. 

Morbid  Anatomy.— The  cells  of  the  liver  are  in  a  state  of 
fatty  degeneration,  and  many  of  them  are  quite  destroyed. 
The  kidneys  are  inflamed,  and  their  epithelium  is  fatty  or 
cloudy.  The  tissues  are  stained  with  bile.  The  spleen  is 
sometimes  enlarged,  and  the  mucous  membrane  of  the 
stomach  and  intestine  may  be  inflamed. 

Symptoms.  —  The  definition  given  above  includes  the 
features  recognised  as  characteristic  by  Weil,  of  Heidelberg 
in  his  paper  pubhshed  in  1886.    This  writer  described  four 
cases  m  young  adult  males,  but  others  have  been  recorded 
smce  then,  especially  in  Germany.    The  onset  is  sudden 
vvith  febrile  symptoms,  including  considerable  pyrexia.' 
Before  long  some  or  all  of  the  following  symptoms  appear  • 
head  symptoms  (headache,  giddiness,  dehrium,  and  a  ten- 
dency to  stupor),  jaundice,  painful  enlargement  of  the  liver 
enlargenient  of  the  spleen,  digestive  disturbance,  and  a  con- 
aition  of  the  urme  pointing  to  acute  nephritis.    The  fever 
continues  for  about  a  week,  and  defervescence  takes  place 
by  lysis.    Convalescence  is  slow,  and  is  apt  to  be  disturbed 
cLs  itTX  ^"^^  ^"^^^       ^^^^^^^-d,  but  some 

-  aL  .0  pt  ceT-  P-b^bly  between 

of  reco,ms.Ue  by  the  presence 

'  Described  by  Weil  of  Heidelberg  in  1886. 
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In  yellow  fever,  the  spleen  is  not  enlarged,  and  the  pulse- 
rate  declines  after  the  invasion,  while  the  temperature  con- 
tinues high  for  some  days. 

In  acute  yellow  atrophy  of  the  liver,  that  organ  diminishes 
in  size  with  a  rapidity  that  can  be  recognised  by  percussion 
almost  from  day  to  day;  the  disease  occurs  chiefly  in 
pregnant  women,  and  commonly  passes  on  to  the  typhoid 
state  and  a  fatal  issue,  whereas  Weil's  disease  generally  ends 
in  recovery. 

Catarrhal  jaundice  is  rarely  met  with  in  epidemics.  En- 
largement of  the  spleen  is  seldom  well-marked.  There  is  no 
nephritis,  although  an  occasional  tube-cast  may  be  found  m 
the  urine.  The  abrupt  onset  with  considerable  fever,  and 
the  severe  constitutional  symptoms,  observed  in  Weil's 
disease,  are  not  met  with  in  simple  catarrhal  jaundice.  In 
the  latter,  indeed,  apart  from  the  jaundice,  there  may  be  no 
symptoms,  except  impairment  of  appetite  and  shght  m- 

"^'Treatment.-Antiseptics  may  be  administered  internally. 
Otherwise  the  treatment  is  purely  symptomatic. 

31.  DENGUE 

(Break-bone  Fever.    Dandy  Fever). 
Definition.-An  acute  specific  fever  of  warm  climates, 
characterised  by  severe  pains  in  the  joints  and  muscles  an 
initial  erythematous  and  a  later  polymorphous  eruption,  and 

of  Beyrouth,  has  brought  fonvard 
evidence' to  show  that  the  disease  is  due  to  ^ 
which  is  conveyed  from  the  sick  to  the  healthy  by  a  mos 
quito,  the  Culex  fastigans.    Confirmatory  evidence  ho. 
ever   is  still  required.    The  fever  is  very  mfectious  and 
will  Attack  two-thirds  or  more  of  the  population  m  a  distric 
where  it  is  epidemic.    No  other  disease  can  nval  1  m  t  s 
respect     All  classes  of  the  community  suffer  alike.  Uut 
side  the  tropics,  dengue  occurs  only  in  summer 

Morbid  Anatomy.-As  the  disease  is  rarely  ^^f;/'"^^^^^ 
have  been  examined  post-mortem.    Softening  of  the  cardiac 
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muscle,  pericarditis,  and  effusions  in  joints  have  been 
observed. 

Incubation. — The  incubation  period  is  one  to  five  days. 

Symptoms.  —  The  invasion  takes  place  suddenly,  with 
shivering,  high  fever,  and  severe  pains  in  the  head,  joints, 
and  muscles.  The  joint-pains  frequently  commence  in  a 
finger.  The  face  is  bloated,  the  eyes  injected,  the  pulse 
rapid,  and  the  skin  covered  with  an  erythematous  blush. 
Many  joints  may  suffer  together  or  in  turn  ;  sometimes  they 
are  swollen.  The  red  rash  may  be  associated  with  a  con- 
dition of  throat  and  tongue  suggestive  of  scarlet  fever. 

After  three  days  or  so,  the  initial  fever  comes  to  an  end, 
by  crisis  or  by  lysis,  and,  apart  from  persistence  of  the  pains 
or  of  stiffness,  the  patient  feels  pretty  well.  After  two  to 
four  days  of  apyrexia,  there  is  another  paroxysm  of  fever, 
which  is  both  shghter  and  shorter  than  the  primary  one, 
and  is  accompanied  by  the  terminal  exanthem,  and  by  an 
increase  in  the  pains.  The  rash  is  usually  of  a  measly 
character,  but  may  be  papular,  urticarial,  or  scarlatiniform. 
It  spreads  from  the  upper  hmbs  to  the  face  and  trunk,  and 
then  to  the  lower  limbs,  and  after  a  few  days  fades  away  in 
the  same  order.  It  is  fohowed  by  branny  desquamation. 
The  second  febrile  period  does  not  last  more  than  a  day  or 
two,  so  that  the  total  length  of  the  disease  is  about  eight  days. 

Relapses  are  not  uncommon. 

Varieties.— The  disease  may  be  very  mild,  but  in  rare 
cases  collapse  and  fatal  coma  occur. 

Complications  and  Sequels.— The  pecuhar  pains  may  per- 
sist for  a  long  time,  and  there  may  be  considerable  prostra- 
tion. Among  other  sequels  are  boils,  orchitis,  and  hemor- 
rhages from  mucous  surfaces. 

Diagnosis.— The  widely-spread  epidemic  incidence,  the 
eruption,  and  the  absence  of  sweating,  distinguish  the  early 
lebrile  stage  of  dengue  from  rheumatism. 

Scarlet  fever  is  not  an  epidemic  of  the  tropics,  and  is,  more- 
over distinguishable  by  the  course  of  the  temperature,  and 
by  the  character  of  the  eruption  and  desquamation. 

Measles  is  not  associated  with  severe  pains. 

In  influenza  there  is  no  rash  as  a  rule. 
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Prognosis. — The  mortality  is  almost  nil. 

The  immmiity  conferred  by  an  attack  is  not  complete. 

Treatment.— The  general  treatment  is  that  of  the  febrile 
state.  The  severe  pains  are  to  be  relieved  by  phenacetin  or 
phenazone,  and,  failing  these,  by  belladonna  or  opiates. 
Iron  and  quinine  should  be  given  as  tonics  in  convalescence, 
and  if  the  pains  persist,  iodide  of  potassium  may  be  of 
service. 

32.  BERI-BERI 

(Kakke.    Endemic  Multiple  Neuritis). 

Definition.— A  specific  endemic  and  epidemic  multiple 
neuritis,  involving  the  vagus,  phrenic,  vascular,  and  other 
nerves  ;  occurring  chiefly  in  warm  chmates  ;  attended  by 
dropsy,  and  often  ending  fatally. 

Etiology.  —  A  micro-organism  has  been  described  by 
various  observers,  including  Hamilton  Wright,  who  finds 
a  bacillus  associated  with  the  gastro-duodenitis  of  rapidly 
fatal  cases ;  but  this  question  is  still  unsettled.  Wright 
holds  that,  whatever  the  specific  organism  may  be,  it  enters 
the  body  by  the  mouth,  and  develops  chiefly  in  the  duodenum 
and  pyloric  end  of  the  stomach.    It  there  produces  a  toxin 
which  is  absorbed  and  poisons  the  peripheral  nerves.  He 
holds  further,  that  the  organism  escapes  in  the  stools,  and 
thus  spreads  the  disease.    Others  maintain  that  the  disease 
is  not  an  infection,  but  a  toxaemia,  due  to  bad  feedmg,  and 
rice  is  blamed  by  some,  fish  by  others.    The  disease  is 
common  in  Brazil,  Japan,  and  the  Malay  Archipelago,  but 
occurs  in  many  other  places.    Though  chiefly  seen  m  warm 
climates,  it  has  been  met  with  in  different  parts  of  Europe, 
including  Ireland,  and  occasional  cases  reach  Glasgow  by 
sea.    It  is  not  generally  regarded  as  contagious,  but  it  is 
apt  to  become  endemic  in  certain  localities  jiwelhngs. 
Serious  outbreaks  have  occurred  in  asylums  in  Dublin  and 
the  United  States.    Overcrowding  greatly  favours  an  attack. 
Young  men  suffer  most  frequently. 

Morbid  Anatomy.-In  the  wet  variety  of  the  disease,  ther 
is  dropsy  of  the  connective  tissues  and  serous  cavities  m 
the  dry  variety,  the  muscles  are  pale  and  wasted.  The 
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heart  is  hypertropliied  and  dilated,  and  there  is  inflam- 
matory degeneration  of  the  peripheral  nerves.  In  rapidly 
fatal  cases  hyperaemia  and  punctiform  haemorrhages  are 
found  in  the  duodenum  and  pyloric  end  of  the  stomach, 
and  Wright  looks  upon  this  gastro-duodenitis  as  the  primary 
lesion  of  the  disease. 

Symptoms. — The  incubation  period  is  said  by  Wright  to 
vary  from  seven  to  twenty  days.  In  severe  cases  the  in- 
vasion is  abrupt  and  characterised  by  symptoms  which  are 
often  attributed  to  acute  indigestion.  The  nervous  pheno- 
mena set  in  within  three  days.  In  milder  cases  the  onset  is 
insidious,  but  among  the  early  signs  may  be  slight  pitting 
over  the  shins,  and  changes  in  the  electrical  reactions  of 
the  muscles  and  nerves.  Several  varieties  of  the  disease 
are  described  : 

(1)  In  the  larval  or  rudimentary  form,  there  is  impairment 
of  movement  and  of  sensibihty  in  the  lower  limbs,  with 
tenderness  of  the  muscles,  slight  oedema,  and  perhaps  some 
breathlessness  and  palpitation.  After  days,  weeks,  or 
months,  these  symptoms  may  pass  off  completely,  or  the 
attack  may  gravitate  into  one  of  the  more  serious  types  of 
the  disease.  If  recovery  takes  place,  the  patient  may  have 
recurrences  in  warm  weather. 

(2)  In  the  atrophic,  dry,  or  paralytic  form,  there  is  rapid 
and  extreme  muscular  wasting  in  the  limbs,  with  loss  of 
power,  reaction  of  degeneration,  and  impaired  sensation. 
The  trunk  generally  escapes,  but  occasionally  there  is  im- 
plication of  the  phrenic  and  vagus  nerves.  The  patient  may 
at  any  time  die  suddenly  from  cardiac  failure,  but  in  most 
cases  recovery  takes  place  after  weeks  or  months. 

(3)  The  dropsical,  wet,  or  hydropic  form  is  characterised  by 
dropsy  of  the  subcutaneous  tissue  and  effusions  into  the 
serous  cavities.  Paralysis  and  anaesthesia  are  shght  or 
absent.    The  urine  is  non-albuminous. 

(4)  Some  writers  recognise  a  mixed  form,  which  combines 
the  phenomena  of  the  atrophic  and  dropsical. 

(5)  The  malignant,  acute,  pernicious,  or  cardiac  form  is 
associated  with  grave  symptoms  of  cardiac  failure-dysp- 
noea, palpitation,  dilatation  of  the  right  ventricle,  vomiting 
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etc.    Death  may  occur  within  a  few  hours,  but  more  com- 
monly after  some  weeks. 

Diagnosis.— Epidemic  multiple  neuritis  in  tropical  coun- 
tries is  almost  always  beri-beri.  An  isolated  case  might  be 
distinguished  from  alcohohc  neuritis  by  the  history. 

Prognosis.— The  mortahty  varies  greatly  under  different 
circumstances  ;  perhaps  about  a  fifth  of  those  attacked  die. 
The  prognosis  is  grave  if  the  patient  cannot  be  removed 
from  the  place  where  he  acquired  the  disease  ;  if  severe 
cardiac  symptoms  are  present  ;  or  if  great  diminution  m 
the  quantity  of  urine  is  associated  with  serious  dropsy. 

Treatment.— Overcrowding  in  dwelling-places  must  be 
avoided.    The  patient  should  be  removed  to  an  unaffected 
locality,  and  should  then  rest  in  bed.    The  diet  should  be 
rich  in  nitrogenous  constituents,  and  rice  should  be  avoided. 
In  New  Caledonia,  where  beri-beri  is  common  among  all 
nationalities   at  the  mines,  water-cress  is  regarded  as  a 
cure    and  is  therefore  largely  cultivated  by  the  mmmg 
companies.    Purgation  and  bleeding  will  diminish  the  stram 
on  the  dilated  heart.    Nitrites  should  be  freely  used  for 
dyspnoea,  and  strychnine  should  be  given  as  a  cardiac  tome. 
The  sahcylates  have  been  recommended  by  one  authority. 
Aspiration  of  the  pleural  cavities  may  be  advisable. 

33.  VERRUGA  (Verruga  Peruviana). 

Definition.-A  specific  infection,  endemic  in  elevated 
defiles  of  the  Andes,  and  characterised  by  fever,  pams,  and 
an  eruption  of  granulomata. 

Etiology.-A  specific  bacillus  has  been  described  as  present 
in  the  interstitial  tissue  of  the  lesions.  The  disease  is  con- 
fined to  certain  valleys  of  the  higher  Andes,  and  attacks 
domestic  animals,  birds,  and  quadrupeds,  as  well  as  man. 

Morbid  Anatomy.-The  cutaneous  lesion  or  granuloma  is 
said  to  resemble  in  structure  a  highly  vascular  sarcoma. 

Incubation.-From  one  to  six  weeks  is  regarded  as  th 
usual  incubation  period.    In  the  case  of  Carrion,  a  medical 
:tudtrwto,  m  X885,  inoculated  himself  and  died  from  the 
Hi^ease  it  was  twenty-three  days. 

Sympto™s.-These\ary  greatly  in  difierent  cases,  but. 
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as  a  rule,  the  onset  is  gradual.  Severe  articular  pains, 
intermittent  fever,  anaemia  and  weakness  are  prominent 
symptoms.  The  eruption  appears  after  the  lapse  of  from 
three  weeks  to  many  months,  and  at  the  same  time  the 
general  symptoms  undergo  great  improvement.  The  erup- 
tion affects  first  the  skin  of  the  limbs  and  face,  but  may 
spread  over  the  rest  of  the  surface,  and  may  involve  mucous 
and  serous  membranes.  The  small  lesions  are  itchy  red 
papules  or  warts,  but  larger  ones  may  be  as  big  as  oranges. 
The  growths  gradually  disappear,  sometimes  after  ulcer- 
ating or  bleeding  so  freely  as  to  seriously  aggravate  the 
anaemic  condition  of  the  patient. 

Diagnosis.  —  In  some  ways  verruga  is  very  like  yaws, 
but  the  great  tendency  shown  by  the  lesions  to  bleed  is 
peculiar  to  the  former.  The  diagnosis  from  some  other 
febrile  diseases  may  be  very  difficult  until  the  eruption 
appears. 

Prognosis. — The  disease  is  attended  by  a  considerable 
mortality,  especially  among  those  who  are  not  natives  of 
the  district.  An  attack  which  is  recovered  from  generally 
confers  immunity. 

Treatment. — The  patient  should  be  at  once  removed  to 
the  sea-coast,  as  the  general  symptoms  and  the  tendency 
to  haemorrhage  are  then  likely  to  become  less  serious.  As 
malaria  is  often  associated  with  this  affection,  quinine 
should  be  given  freely. 


34.  YAWS  (Frambcesia.  Morula). 

Definition. — A  contagious,  specific  infection  of  tropical 
countries,  which  runs  a  chronic  course,  and  is  associated 
with  an  eruption  of  cutaneous  granulomata. 

Etiology.— The  specific  microbe  has  not  yet  been  identi- 
fied with  certainty .1    A  breach  of  surface  is  necessary  for 

^  Mr.  Hutchinson  considers  the  disease  known  as  yaws  in  the  West 
Indies  and  as  parangi  in  Ceylon  to  be  non- venereal  syphilis  {New 
Syd.  Soc.  Atlas,  Fascic.  xx.,  1904.)  Castellani  has  recently  found 
in  the  lesions  of  yaws  or  parangi  a  spirochaete  morphologically  in- 
distinguishable from  Schaudinn's  Spirochata  pallida  {Brit.  Med. 
Jour.,  November  25,  1905,  p.  1430). 
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inoculation,  and  the  virus  from  a  yaws  sore  may  reach  such 
a  lesion  either  directly,  or  through  the  medium  of  clothing, 
insects,  etc.  The  disease  is  thus  specially  apt  to  attack 
ill-clad  children.  Mothers,  indeed,  often  inoculate  their 
children  intentionally.  It  is  endemic  in  many  tropical 
regions  of  both  hemispheres. 

Morbid  Anatomy. — The  cutaneous  lesion  involves  the 
papillary  layer  of  the  cutis  and  the  Malpighian  layer  of  the 
epidermis.    It  consists  of  granulation  tissue. 

Symptoms.— The  primary  eruption  ('  primary  sore' )  appears 
from  fourteen  to  sixty  days  after  infection.    It  may  be 
preceded  for  some  days  by  feverish  symptoms  and  rheumatic 
pains.    This  initial  papule  develops  at  the  seat  of  infection 
in  inoculation  cases,  but  is  sometimes  absent  when  the 
disease  is  acquired  in  the  ordinary  way.    The  generalised 
or  '  secondary '  eruption  is  usually  delayed  for  several 
weeks  after  the  primary  sore.    It  begins  in  the  form  of 
itchy  papules,  each  of  which  is  at  first  about  as  large  as  a 
pin-head.    The  papule  may  abort  at  this  stage,  but  more 
commonly  it  grows  and  bursts  through  the  epidermis,  on 
the  surface  of  which  it  looks  hke  a  little  red  hemisphere, 
with  some  yellowish  matter  on  the  top.    The  yellow  matter 
spreads  over  the  lesion  and  dries  into  a  crust.    The  lesion 
varies  in  size  from  a  pea  to  a  walnut,  and  after  some  weeks 
disappears,  leaving  a  stain.    The  eruption  may  be  scanty 
or  abundant,  and  the  'yaws'  generally  appear  in  successive 
crops  during  a  considerable  period.    The  duration  of  the 
whole  disease  varies  from  a  few  months  to  a  few  years. 

Diagnosis.— The  cutaneous  lesions  just  described,  pre- 
ceded by  fever  and  pains,  and  occurring  in  a  region  where 
yaws  is  endemic,  are  quite  characteristic. 

Prognosis.— The  patient  recovers  after  months  or  years, 
and  is  usually  immune  thereafter. 

Treatment.— Good  food  and  hygiene  are  important. 
Iodide  of  potassium  is  the  recognised  remedy.  The  lesions 
may  be  treated  with  some  local  stimulant,  such  as  chromic 
acid  or  sulphate  of  copper,  or  with  an  antiseptic  omtment. 
The  patient  ought  to  be  isolated,  and  the  clothing,  dressmgs, 
etc.,  should  be  disinfected. 
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35.  ANTHRAX 

(Malignant  Pustule.   Wool-sorter's  Disease. 

Splenic  Fever). 

Definition. — An  infection  due  to  a  specific  bacillus,  and 
attacking  chiefly  herbivorous  animals,  though  sometimes 
acquired  by  man,  in  whom  it  may  assume  various  forms. 

Etiology. — The  Bacillus  anthracis  is  a  long,  non-motile 
rod  with  square  or  slightly  concave  ends,  which  under 
certain  circumstances  develops  a  very  resistant  spore  in 
its  interior. 

The  disease  appears  in  sheep,  cattle,  horses,  and  other 
animals  under  various  aspects,  causing  great  enlargement 
of  the  spleen.  Hence  the  name  '  splenic  fever,'  which,  how- 
ever, is  not  so  applicable  in  the  case  of  man.  It  is  seldom 
seen  in  animals  in  Britain,  and  among  human  beings  it  is 
almost  confined  to  butchers,  tanners,  wool-sorters,  hair- 
cleaners,  and  others  who  work  with  animals,  hides,  hair  or 
wool  imported  from  abroad.  Cattle  are  infected  by  the 
swaUowing  of  spores  developed  by  bacilli  which  have 
escaped  from  diseased  animals  in  the  evacuations. 

Symptoms  and  Morbid  Anatomy. — In  man  the  skin  may 
be  inoculated  through  a  wound  or  scratch,  and  accordingly 
the  initial  lesion  is  generally  on  an  exposed  part,  such  as  the 
face,  neck,  or  hand.  This  is  the  external  form.  A  papule 
appears  here,  and  develops  into  a  vesicle,  which  in  turn 
dries  into  a  black  scab  or  eschar.  A  ring  of  small  vesicles 
surrounds  this  dark  area,  and  a  firm  oedematous  swelling 
extends  from  it  all  round.  This  local  lesion  is  the  malignant 
pustule,  but  the  fluid  in  it  is  serous,  and  not  purulent.  There 
is  but  httle  pain.  At  first  the  bacilli  are  limited  to  the 
neighbourhood  of  the  pustule,  and  there  is  no  great  con- 
stitutional disturbance  ;  but  in  the  course  of  four  days  they 
are  disseminated  through  the  system  by  the  blood,  and 
general  symptoms  ensue.  These  include  rigors,  consider- 
able fever,  and  perhaps  vomiting.  Death  occurs  in  about  a 
week,  from  the  constitutional  condition,  or  it  may  be  due 
to  cfidema  of  the  larynx.  Recovery,  however,  may  take  place. 
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Internal  anthrax  includes  a  bronchial  and  a  gastro-intes- 
tinal  variety.    The  former  is  wool-sorter's  disease,  which  is 
caused  by  the  inhalation  of  infected  hair  or  dust  from  the 
skins  of  animals.    There  is  fever  at  the  outset,  and  the  pulse 
is  rapid  and  feeble.    Moist  and  dry  rales,  and  a  blood- 
stained sputum,  are  the  principal  physical  signs,  and  are  in 
no  way  proportional  to  the  intense  prostration.    Death  may 
take  place  in  a  few  hours  or  after  several  days  ;  but  if  the 
patient  survives  for  a  week,  he  will  probably  recover.  After 
death  the  pleural  and  pericardial  cavities  are  found  to  - 
contain  clear,  non-inflammatory  fluid  ;  the  lungs  are  col- 
lapsed ;  the  respiratory  mucous  membrane  is  swollen  ;  the 
bronchial  glands  are  enlarged  ;  and  haemorrhages  are  present 
in  various  parts.    There  is  often  no  splenic  enlargement. 

The  gastro-intestinal  variety  of  the  disease  results  from 
infection  by  the  alimentary  tract,  and  is  characterised  by 
abdominal  pain,  vomiting,  and  diarrhoea,  in  addition  to  the 
general  symptoms.    The  spleen  is  enlarged. 

Diagnosis.— The  local  lesion,  as  described  above,  is  char- 
acteristic, and  it  is  single.  The  patient's  occupation  may 
suggest  the  diagnosis.  Serum  from  a  vesicle  should  be 
examined  by  staming  for  the  bacillus.  If  there  is  no 
recognisable  local  lesion,  a  mouse  may  be  moculated  with 
blood  from  the  patient  ;  if  the  disease  is  anthrax,  the  animal 
will  die  in  a  few  days,  and  the  bacilU  will  be  found  m  its 

blood.  ,  .  ...  ^i. 

Prognosis.-According  to  Newton  Pitt,  the  mortality  at 

Guv's  Hospital,  which  receives  most  of  the  London  cases, 

is  about  20  per  cent,  when  the  pustule  is  on  the  head  or  neck 

and  10  per  cent,  when  it  is  on  the  hand.    Symptoms  of 

general  infection,  and  in  particular  a  rapid,  feeble  pulse, 

are  ominous  ;  but  even  patients  whose  urine  contams  bacilh 

may  recover.  .  , 

One  attack  does  not  confer  complete  immunity  agamst 

'■'^Treltoent.-Until  recently  the  best  practice  was  to  excise 
the  pustule,  and  then  to  cauterise  the  raw  surface  with 
trong  carbdic  acM.  or  to  pack  the  wound  wrth  iodoform 
or  to  apply  powdered  ipecacuanha.    (Ipecacuanha  powde. 
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has  the  property  of  destroying  anthrax  bacilh,  and  it  has 
been  largely  used  internally  as  well  as  locally  in  this  disease.) 
Carbohc  lotion  was  injected  several  times  a  day  into  the 
surrounding  tissues.  To  judge  from  published  records, 
however,  much  better  results  can  now  be  obtained  by  the 
use  of  Sclavo's  anti-anthrax  serum,  of  which  30  or  40  cc. 
should  be  injected  subcutaneously.  The  dose  should  be 
divided  between  three  or  four  different  parts  of  the 
abdominal  wall,  and  may  be  repeated  on  the  following  day 
if  need  be.  In  grave  cases  10  cc.  may  be  injected  into  a 
vein  on  the  back  of  the  hand.  The  serum  treatment  appears 
to  render  excision  of  the  pustule  unnecessary.  The  oedema 
may  increase  after  the  injection,  though  the  patient's  con- 
dition is  improving  in  every  other  way.  This  is  perhaps 
due  to  the  liberation  of  the  intracellular  toxin  from  the 
bodies  of  the  dying  bacilli  in  the  local  lesion.  Discharges 
and  dressings  from  the  case  must,  of  course,  be  thoroughly 
disinfected. 


36.  GLANDERS 

(Farcy.    Malleus.  Equinia). 

Definition. — An  infectious  disease  of  the  horse  and  ass, 
due  to  a  specific  micro-organism,  sometimes  communicated 
to  man,  and  characterised  by  the  development  and  breaking 
down  of  multiple  granulation-tissue  nodules  in  the  nose 
(glanders)  or  under  the  skin  (farcy). 

Etiology. — The  Bacillus  mallei  resembles  the  tubercle 
bacillus  in  appearance,  but  is  rather  shorter  and  thicker. 

In  mankind  the  disease  occurs  chiefly  in  grooms,  knackers, 
and  others  who  work  with  horses,  and  is  usually  directly 
moculated  into  some  breach  of  continuity  of  the  skin  or 
mucous  membrane.  But  infection  can  take  place  through 
sound  skin  or  mucous  membrane.  Fatal  accidental  in- 
oculations have  sometimes  occurred  in  the  laboratory,  and 
the  disease  has  occasionally  been  transmitted  from  man 
to  man. 

Morbid  Anatomy.— Two  forms  of  the  disease  are  recog- 
nised, but  these  are  frequently  associated  in  one  individual. 
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The  elementary  lesion  in  either  case  is  a  granuloma  which 
contains  the  specific  baciUi  in  and  between  the  cells  of 
which  it  consists.  In  glanders  the  granulomata  develop  in 
the  nasal  and  respiratory  mucous  membrane,  where  they 
break  down  and  give  rise  to  ulcers.  In  farcy,  the  granula- 
tion-tissue nodules  ('  farcy  buds  '  or  '  buttons  ')  are  in  or 
under  the  skin— viz.,  in  the  lymphatic  vessels  and  glands— 
and  there  they  tend  to  suppurate.  Whichever  type  appears 
first,  the  other  usually  fohows,  so  that  the  two  are  often 
met  with  in  the  same  case. 

After  death  the  blood  is  found  to  be  fluid.  The  muscles 
are  soft,  and  contain  hsemorrhagic  abscesses.  Abscesses  are 
also  found  in  the  parotid,  cervical,  and  other  glands.  Nodules 
may  be  found  in  the  liver,  spleen,  and  other  internal  parts, 
and  pneumonia  may  be  present  in  patches. 

Anatomically,  therefore,  the  disease  bears  a  resemblance 
to  pyaemia. 

Incubation.— The  incubation  period  is  usually  from  one 
to  eight  days,  but  may  extend  over  weeks. 

Symptoms.— Both  glanders  and  farcy  may  be  acute  or 
chronic.  In  acute  glanders,  the  invasion  is  characterised 
by  shivering,  headache,  prostration,  and  fever.  Pams  m 
the  joints  and  muscles  are  troublesome,  and  are  suggestive 
of  rheumatism.  The  nose  becomes  swollen,  red,  and  painful, 
and  discharges  a  dirty,  semi-purulent,  and  often  blood- 
stained material.  An  eruption  appears  on  the  face  and 
trunk,  and  may  suggest  small-pox.  It  begins  m  the  form 
of  minute  red  spots  which  resemble  flea-bites.  These  de- 
velop into  shotty  papules,  each  of  which  hes  in  a  little  depres- 
sion in  the  corium.  The  papules  give  place  to  vesicles  and 
these  in  turn  to  pustules,  which,  if  close  to  one  another, 
become  confluent.  The  surrounding  skin  has  an  erysipela- 
tous aspect.  The  pustules  may  give  rise  to  ulcers,  and  il 
similar  lesions  develop  in  the  deeper  tissues,  serious  sloughmg 

mav  result.  , 

Pneumonia,  suppurative  arthritis,  etc., 
Tlie  duration  is  from  one  to  two  weeks,  and  the  issue  is 

"trills,  the  symptoms  are  less  severe,  the 
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lesions  fewer,  and  the  course  protracted  over  weeks  or 
months.  The  condition  is  apt  to  be  mistaken  for  chronic 
coryza.    Recovery  occasionally  takes  place. 

In  acute  farcy,  the  nose  escapes,  and  the  eruption  sug- 
gestive of  small-pox  is  uncommon.  The  disease  resembles 
pyaemia.  It  is  usually  due  to  inoculation  of  the  virus  into 
the  skin,  and  the  result  is  severe  inflammation  at  the  place 
of  infection,  with  involvement  of  the  lymphatics,  and 
multiple  abscesses  in  the  subcutaneous  and  muscular  tissues. 
Arthritis  also  occurs.  The  patient  generally  dies  in  a  week 
or  two. 

Chronic  farcy  may  go  on  during  months  or  years.  The 
nodules  break  down  into  abscesses.  The  disease  may  end 
in  recovery,  or  may  give  place  to  acute  glanders. 

Diagnosis.— The  patient's  occupation,  and  any  known 
exposure  of  a  wound  to  the  risk  of  infection,  are  important. 
In  chronic  cases  the  diagnosis  may  be  very  difficult.  Mallein 
(prepared  by  filtration  of  a  glycerin  veal-broth  culture  of  the 
bacillus)  is  injected  for  diagnostic  purposes  into  suspected 
animals  ;  if  the  animal  is  diseased,  a  reaction  ensues.  In 
the  case  of  man  also,  mallein  may  be  used,  or  the  discharge 
from  a  lesion  may  be  introduced  into  the  abdominal  cavity 
of  a  male  guinea-pig.  If  glanders  is  present,  the  testes  of 
the  gumea-pig  will  in  the  course  of  a  few  days  be  found  to 
be  the  seat  of  characteristic  changes.  It  is  very  difficult 
to  find  the  bacillus  by  microscopic  examination  of  the  dis- 
charges. 

Prognosis.-This  is  always  grave.  'Almost  all  acute  cases 
die.  It  has  been  said  that  about  half  of  the  chronic  cases 
recover.  The  more  chronic  the  course,  the  better  the 
outlook. 

Treatment.-The  general  health  must  be  kept  up  as 
much  as  possible.    Accessible  lesions  should  be  dealt  with 

L^^^^'a    '"^^'^^^  discharges  should  be 

disin  ected.  Repeated  moculations  of  mallein  frequently 
lead  to  recovery  in  horses.  ^ 
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37.  HYDROPHOBIA  (Rabies.  Lyssa). 

Definition.— An  acute  specific  infection,  involving  specially 
the  central  nervous  system,  and  usually  communicated  to 
man  by  the  bite  of  an  affected  carnivorous  animal. 

Etiology.— The  specific  organism  has  not  yet  been  identi- 
fied, though  Negri  has  described  as  present  in  the  central 
nervous  system  bodies  which  may  be  protozoa.  The  virus 
is  present  in  the  central  and  peripheral  nervous  system,  and 
in  the  saliva  and  other  secretions,  but  not  in  the  blood  01 


urme. 


The  disease  may  be  communicated  to  many  animals 
besides  the  carnivora.  Proper  muzzling  of  dogs,  in  countries 
where  there  are  no  wolves,  would  almost  certainly  eradicate 
the  disease.  Thus  in  recent  years  the  muzzling  order  has 
completely  stamped  out  the  disease  among  human  beings  in 
England,  whereas  during  the  preceding  half-century  no 
year  was  without  its  mortahty.  Bites  on  exposed  parts  are 
more  dangerous  than  bites  on  covered  parts,  as  the  clothmg 
often  wipes  the  virus  off  the  teeth.  It  is  stated  by  Horsley 
that  of  those  bitten  by  rabid  dogs,  not  more  than  15  per 
cent  suffer.  In  the  case  of  wolf-bites,  the  percentage  is 
several  times  as  h  gh.  Cats  are  more  dangerous  than  dogs, 
but  not  so  dangerous  as  wolves. 

Morbid  Anatomy.-There  is  usually  congestion  about  the 
throat.  In  most  cases  there  are  microscopic  changes  in  the 
central  nervous  system,  and  especially  in  the  medulla 
oblongata.  They  include  dilatation  of  small  vessels,  accu- 
mulations of  round  cells  around  the  vessels  and  nerve-cells 
(especially  the  motor  ganglion  cells),  minute  haemorrhages 
and  degenerative  changes  m  the  nerve-cells.  The  leucocyte 
accumulations  have  been  termed  "  rabic  tubercles  Col- 
lections of  lymphoid  and  endothehoid  cells  have  also  been 
found  round  the  nerve-cells  of  the  sympathetic  and  other 

'"ncubation.-The  incubation  period  varies  greatly  (two 
weeks  to  one  and  a  half  years),  but  m  man  the  average  may 
le  stated  as  six  weeks.  The  wound  usually  heals  m  the 
ordinary  way. 
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Symptoms. — Towards  the  end  of  the  incubation  period, 
there  may  be  some  discomfort  in  the  region  of  the  bite, 
and  at  the  invasion  this  may  be  replaced  by  considerable 
pain,  but  local  symptoms  are  often  absent.    Among  the 
first  symptoms  (premonitory  stage)  are  malaise,  mental 
depression,  and  a  dread  of  impending  danger.    Then  there 
ensues  great  difficulty  in  swallowing  and  breathing.  An 
attempt  to  swallow  causes  spasm  of  the  pharynx.  Indeed, 
any  afferent  stimulus  causes  a  very  painful  reflex  spasm, 
which  specially  involves  the  muscles  about  the  mouth  and 
throat.    This  increases,  and  after  a  time  spreads  to  the 
respiratory  muscles,  including  those  concerned  in  forced 
inspiration.    As  the  severity  of  the  spasm  increases,  so  does 
the  readiness  with  which  it  is  induced,  and  a  slight  draught 
of  air  may  excite  it.    The  difficulty  in  swallowing  the  saHva 
may  lead  to  frothing  at  the  mouth,  and  also  to  the  pecuhar 
cough  supposed  to  resemble  the  bark  of  a  dog.    The  spasm 
continues  to  spread  over  the  body  and  becomes  convulsive  in 
character.    The  temperature  is  elevated.    General  hyper- 
jesthesia  is  present,  and  dehrium  or  actual  mania  may  set 
in.    Death  may  now  occur  from  asphyxia  or  syncope.  In 
other  cases  the  convulsive  attacks  cease,  and  a  state  of 
exhaustion  is  present  for  some  hours  before  death.  The 
different  stages  recognised  by  some  (depression,  excitement 
paralysis)  are  often  not  well  defined.    The  usual  duration 
IS  from  two  to  four  days. 

In  the  lower  animals,  two  types  of  the  disease  are  recog- 
nisable. The  more  common  is  '  furious  rabies,'  characterised 
by  great  agitation  with  hallucinations,  and  later  on  bv 
paralysis  The  other  type,  'dumb  rabies,'  seen  specially 
in  rodents,  is  characterised  by  paralysis  without  any  pre- 
ceding stage  of  excitement.  ^  ^ 

isokZrtn  ""^^^  l?^''''^  ^^^^^^  k^Pt  in  safe 

abbV   xi  u       ""'^'^^^^  "^^y      inoculated  into  a 

etant  ^^f  ^^^^^^ation  period  is  longer  than  that  of 

dStvTn       u  "      '^''^  R-P-tory  spasm, 
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Lyssophobia,  or  pseudo-hydrophobia,  is  a  group  of  hysterical 
symptoms  seen  in  persons  who  have  been  bitten  by  a  dog, 
whether  mad  or  not,  and  who  are  in  terror  lest  they  take 
hydrophobia.  The  most  important  diagnostic  points  are 
the  absence  of  true  respiratory  spasm,  and  the  improvement 
which  takes  place  if  the  sufferer's  anxiety  can  be  relieved. 
The  temperature  is  normal,  and  the  duration  may  be  con- 
siderably longer  than  that  of  genuine  hydrophobia. 

Prognosis. — After  the  disease  has  definitely  set  in,  the 
case  is  hopeless. 

Treatment. — The  bite  should  be  promptly  cleansed  and 
cauterised.  Pasteur's  method  of  preventive  inoculation 
should  be  utilised  as  early  as  possible,  the  patient  receiving 
successive  subcutaneous  injections  of  the  virus  in  increasing 
intensity.  The  injections  are  emulsions  made  from  spinal 
cords  of  rabbits  which  have  had  the  disease.  Drying  the 
cords  in  air  for  varying  periods  diminishes  their  virulence 
proportionately.  By  this  treatment  the  mortality  of  bitten 
persons  has  been  reduced  almost  to  the  vanishing  point, 
and  the  procedure  is  quite  free  from  danger.  It  occupies  a 
fortnight,  and  it  ought  to  be  begun  within  a  week  after 
the  bite. 

If  the  disease  has  developed,  the  patient  should  be  kept 
in  a  darkened  room,  and  an  attempt  should  be  made  to 
reheve  the  spasms  by  pushing  such  remedies  as  chloroform, 
morphine  with  chloral,  and  curare. 

38.  FOOT-AND-MOUTH  DISEASE 

(Aphthous  Fever.    Aphtha  Epizootic.e.  Epidemic 

Stomatitis). 

Definition. — An  acute  infectious  fever  associated  with  an 
eruption  of  vesicles  on  the  mucous  membrane  of  the  mouth, 
and  sometimes  on  the  skin  of  the  hands,  feet,  and  other 
parts. 

Etiology.— The  virus  has  not  yet  been  identified  with 
certainty,  but  Siegel  has  described  a  parasite  which  closely 
resembles  that  of  small-pox,  and  is  hkewise  regarded  as  a 
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sporozoon.i  The  disease  is  chiefly  one  of  cattle,  sheep,  and 
pigs,  among  which  it  spreads  with  great  rapidity  ;  but  it 
may  be  transmitted  to  man,  either  by  inoculation  of  a 
surface  lesion,  or  by  the  use  of  contaminated  milk,  butter  or 
cheese. 

Incubation.— The  incubation  period  is  probably  a  week 
or  less. 

Symptoms.— Among  the  early  symptoms  are  shivering, 
fever,  and  a  sense  of  heat  in  the  mouth  and  extremities. 
After  a  few  days  the  eruption  appears  in  the  mouth,  and 
perhaps  also  on  the  hands  and  feet.  The  vesicles  in  the 
mouth  are  usually  scanty  and  soon  burst,  leaving  ulcers 
which  heal  in  the  course  of  a  week  or  two.  In  severe  cases 
there  may  be  great  disturbance  of  the  digestive  system,  but 
a  fatal  termination  is  quite  exceptional. 

Diagnosis.— The  distribution  of  the  eruption  is  usually 
sufficient  for  the  distinction  from  chicken-pox. 

Treatment. — Borax  and  glycerin  may  be  appHed  to  the 
mouth  at  short  intervals.  Painful  or  obstinate  ulcers  should 
be  touched  with  powdered  alum  or  solid  nitrate  of  silver. 
Wlien  an  epidemic  is  prevailing  among  cattle  in  the  district, 
the  milk  should  be  boiled. 


39.  DYSENTERY. 

Definition. — A  designation  applied  to  certain  kinds  of 
intestinal  flux,  of  which  the  acute  forms  are  characterised 
by  inflammation  of  the  large  bowel  and  by  frequent  evacua- 
tions containing  blood  and  mucus,  while  the  chronic  forms 
are  characterised  by  ulceration  of  the  bowel  and  by  alterna- 
tions of  diarrhoea  and  constipation. 

Etiology. — Two  at  least  of  the  varieties  of  dysentery  are 
attributable  to  specific  causes.  Apart  from  these,  there  are 
other  factors  in  the  etiology  of  the  disease.  It  is  endemic 
hi  many  parts  of  the  tropics,  and  occurs  in  epidemic  form  in 
temperate  climates.  Thorough-going  sanitation  tends  to 
abolish  it.  It  is  often  a  plague  to  armies  on  campaign, 
and  here  a  low  temperature  at  night,  unsuitable  food,  and 
^  British  Medical  Journal,  October  21,  1905,  Epit.,  p.  64. 
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bad  drinking-water  may  each  take  a  part  in  the  causation. 
It  may  break  out  in  overcrowded  asylums.  Malaria  is 
often  associated  with  dysentery,  and  is  perhaps  one  of  the 
causes.    Alcoholism  is  a  predisposing  cause. 

Amcehic  dysentery  is  due  to  the  Amceba  dy sentence,  which 
was  first  described  by  Lambl  in  1859.  This  protozoon 
belongs  to  the  class  Rhizopoda,  and  has  a  diameter  of  from 
15  to  20  yti,  or  two  or  three  times  that  of  a  red  blood 
corpuscle.  It  possesses  a  clear  ectosarc,  a  granular  endosarc, 
a  nucleus,  and  one  or  two  vacuoles.  It  shows  movements 
Hke  those  of  the  common  amoeba,  and  it  frequently  contains 
red  blood  corpuscles.  It  is  found  not  only  in  the  stools, 
but  also  in  the  tissues  at  the  seat  of  lesion  in  the  bowel,  and 
in  the  pus  and  walls  of  the  frequently  associated  hepatic 
abscess.  It  can  be  cultivated  from  the  stools  and  intestinal 
ulcers,  and  it  can  be  recognised  in  the  tissues  by  staining. 
Amoebic  dysentery  may  be  either  acute  or  chronic.  It 
prevails  extensively  in  the  tropics,  and  occurs  in  sporadic 
form  in  temperate  climates.  Infection  takes  place  through 
drinking  water  or  eating  vegetables  or  other  articles  which 
have  been  contaminated. 

Bacillary  dysentery  {acute  specific  dysentery)  is  due  to  the 
Bacillus  dysenteries,  discovered  by  Shiga  in  1898  in  con- 
nection with  a  serious  form  of  the  disease  which  has  long 
prevailed  in  Japan,  but  apparently  described  by  Chante- 
messe  and  Widal  in  1888.  The  severe  epidemics  of  acute 
dysentery  which  occur  in  tropical  regions  are  generally  due 
to  this  organism,  but  it  is  also  met  with  in  temperate  climates. 
It  has,  moreover,  been  found  in  the  summer  diarrhoea  of 
infants  Different  races  of  the  bacillus  are  known  to  exist, 
characterised  by  slight  differences  in  their  agglutination 
with  ifnmune  serum,  and  in  their  action  upon  different 
sugars.  The  bacillus  is  found  in  the  stools,  but  the  mode 
of  infection  has  not  yet  been  ascertained.  It  agglutmates 
with  the  blood-serum  of  patients,  and  with  the  serum  of 

immunised  animals.  . 

A  third  form  of  dysentery,  which  is  not  so  obviously 
specific  is  the  acute  catarrhal  dysentery  or  acute  tleo-cohtts 
of  temperate  regions.    Possibly,  however,  this  may  prove 
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to  be  "a  sporadic  form  of  the  bacillary  disease.  A  fourth 
form  is  diphtheritic  dysentery,  which  may  be  either  primary, 
or  secondary  to  such  affections  as  Bright's  disease  and 
pneumonia.  The  specific  bacillus  has  been  found  in 
association  with  this  variety. 

To  search  for  the  Amceba  dysenteries  the  stools  should  be 
examined  soon  after  evacuation.  One  of  the  little  masses 
of  mucus  should  be  smeared  on  a  cover-slip,  and  examined 
on  a  warm  stage  at  a  temperature  of  about  100°  F.  Changes 
of  shape  and  of  position  constitute  a  striking  characteristic 
of  this  as  of  other  amoebae.  In  a  cool  atmosphere  it  becomes 
non-motile.  The  Bacillus  dysenteries  should  also  be  looked 
for  in  the  particles  of  mucus. 

Morbid  Anatomy. — The  lesions  are  mainly  in  the  large 
intestine,  though  the  lower  part  of  the  ileum  is  sometimes 
involved.  In  the  amcebic  form  elevations  appear  above  the 
general  level  of  the  mucous  membrane.  These  are  due  to 
oedema  and  to  proliferation  of  the  tissue-cells.  Then  the 
overlying  mucosa  dies,  and  the  infiltrated  submucosa  is 
exposed  as  a  grayish-yellow  mass,  which  subsequently 
sloughs  away.  The  resulting  ulcer  often  has  its  edge  under- 
mined, and  it  may  penetrate  as  far  as  the  serous  coat  of 
the  bowel.  The  microscope  shows  amoebae  and  prolifera- 
tion of  the  tissue-cells,  but  remarkably  few  polymorpho- 
nuclear leucocytes.  As  the  ulcers  heal,  strictures  may  be 
produced.  The  hver  may  contain  scattered  foci  of  tissue 
necrosis,  and  in  a  number  of  cases  abscesses,  either  single 
and  large,  or  multiple  and  small.  In  bacillary  dysentery, 
the  mucosa  of  the  large  bowel  is  swollen,  red,  and  thrown 
into  coarse  elevations.  It  may  be  the  seat  of  haemorrhage, 
and  there  is  often  a  thin  layer  of  necrosis  on  its  surface,  but 
there  is  no  ulceration.  The  soHtary  follicles  are  red  and 
swollen.  The  ileum  may  share  in  these  changes.  In  severe 
cases  the  mucosa  may  be  greatly  thickened,  and  in  some 
parts  gangrenous. 

In  acute  catarrhal  cases  the  sigmoid  flexure,  rectum,  and 
descending  colon  suffer  most.  The  mucous  membrane  is 
congested  and  swollen,  and  covered  with  tough,  bloody 
mucus.    The  solitary  follicles  are  acutely  inflamed,  and  may 
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suppurate.    In  diphtheritic  cases  there  is  an  exudation  on 
the  top  of  the  folds  of  the  large  intestine. 

In  chronic  dysentery  various  changes  may  be  met  with  in 
the  bowel,  including  chronic  ulceration,  pigmentation,  and 
cicatrisation  of  the  mucous  membrane,  hypertrophy  and 
atrophy  of  the  wall,  and  dilatation  and  narrowing  of  the 
lumen. 

Incubation.— The  period  of  incubation  in  bacillary 
dysentery  is  said  to  be  not  more  than  forty-eight  hours. 

Symptoms— Acute  dysentery  may  set  in  suddenly,  or  in 
the  course  of  what  was  regarded  as  simple  diarrhoea.  There 
are  frequent  stools,  which  contain  much  mucus  and  some 
blood.  Griping  pains  in  the  abdomen  (tormina)  and  a 
constant  desire  to  go  to  stool  (tenesmus)  are  present.  The 
tongue  becomes  furred.  Considerable  fever  may  be  present 
at  the  outset  of  the  bacillary  type,  but  in  amoebic  dysentery 
it  is  usually  shght,  and  may  be  absent.  There  may  be 
tenderness  over  the  sigmoid  flexure  and  a  burning  sensation 
at  the  anus.  After  a  few  days  or  weeks  the  attack  subsides, 
or  it  may  pass  on  to  ulceration,  or  again  it  may  become 
subacute  or  chronic. 

If  ulceration  takes  place,  the  stools  are  not  only  mucous 
and  bloody,  but  also  contain  httle  shreds  of  slough,  and 
have  a  foul  odour.  This  form  is  more  protracted  than  the 
simple  variety,  but  may  subside  in  time,  though  it,  too, 
may  become  chronic.  In  the  gangrenous  variety  large 
sloughs  may  appear  in  the  stools,  and  these  smell  horribly. 
The  abdomen  is  distended  and  tender,  fever  is  considerable, 
and  the  typhoid  state  may  supervene  and  lead  to  a  speedy 
death.  Or  death  may  be  due  to  haemorrhage,  peritonitis,  or 
syncope.  The  most  virulent  forms  of  dysentery,  whether 
amoebic  or  bacillary,  may  cause  death  in  from  four  to  seven 
days. 

Chronic  dysentery  is  a  frequent  result  of  an  acute  attack. 
While  bacillary  dysenterv  sometimes  assumes  a  subacute 
phase  which  may  continue  for  many  months,  amoebic 
dysentery,  whether  acute  or  subacute  to  begin  with,  is 
frequently  continued  as  a  chronic  illness.  The  stools 
regain  somewhat  of  the  f^cal  character,  but  still  contain 
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mucus  and  sometimes  blood.  There  may  be  tenderness 
over  the  sigmoid  flexure  or  other  part  of  the  large  bowel. 
Constipation  may  alternate  with  diarrhoea,  and  exacerba- 
tions may  result  from  exposure  or  indiscretions  in  diet. 
After  months  or  years  this  may  tell  seriously  on  the  general 
health  ;  the  tongue  becomes  red  and  raw,  and  death  often 
results  directly  or  indirectly  from  the  cachectic  condition. 

Complications  and  Sequels. — The  most  important  is 
hepatic  abscess.  Occasionally  there  is  local  peritonitis. 
Perforation  occasionally  takes  place,  and  leads  to  general 
peritonitis,  perityphlitis,  or  periproctitis.  Malaria  may 
be  associated  with  dysentery.  Other  complications  or 
sequels  are  arthritis,  inflammations  of  serous  membranes, 
pyaemia,  chronic  Bright's  disease,  and  paralysis. 

Diagnosis. — The  acute  form  is  generally  easy  of  recogni- 
tion. In  the  diphtheritic  and  gangrenous  forms,  the  early 
appearance  of  blood  in  the  stools,  and  the  absence  of  spots 
and  of  Widal's  reaction,  may  assist  in  excluding  enteric 
fever.  In  doubtful  cases  the  rectum  should  be  examined. 
In  the  amoebic  form  the  amoeba  is  found  in  the  stools. 
The  other  specific  form  is  recognised  by  the  marked  fever,  by 
the  bacillus  in  the  stools,  and  by  that  bacillus  agglutinating 
with  the  patient's  blood-serum  (though  this  reaction  may  not 
appear  for  a  week  or  two). 

Prognosis.— Mahgnant  or  gangrenous  dysentery  is  almost 
invariably  fatal.  There  is  a  considerable  mortality  from  the 
other  acute  types,  but  in  the  tropics  the  disease  is  not  nearly 
so  fatal  when  it  attacks  Europeans  as  when  it  attacks 
natives.  Much  depends  upon  the  nursing  and  treatment 
obtainable.    Many  acute  cases  become  chronic. 

Treatment.— Rest  in  bed  is  important.  The  diet  must  be 
light,  and  given  in  small  quantities  at  a  time.  Milk,  whey, 
barley-water,  rice-water,  chicken-tea,  and  weak  tea  may  be 
given.  At  the  commencement,  particularly  if  no  diarrhoea 
has  preceded  the  attack,  it  is  well  to  clear  out  the  bowels  by 
a  purge,  either  of  salts  or  of  castor  oil  with  opium.  In 
addition  to  these  measures,  ipecacuanha  may  be  tried.  The 
patient  gets  no  food  or  drink  for  three  hours  before  the 
dose.    Twenty  minutes  before  the  dose  he  gets  morphine 
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hypodermically,  or  laudanum  by  the  mouth,  and  about 
the  same  time  a  mustard-plaster  or  poultice  is  applied 
to  the  epigastrium.  The  dose  consists  of  30  grains  of 
freshly-powdered  ipecacuanha  root.  The  poultice  is  re- 
moved a  few  minutes  later,  but  the  patient  continues  to  lie 
flat  on  his  back  for  several  hours  afterwards.  If  the  powder 
is  vomited,  the  dose  should  be  repeated  after  some  hours, 
and,  in  any  case,  smaller  doses  should  be  continued  for 
several  days.  Another  method  of  treatment  is  by  sulphate 
of  sodium  or  of  magnesium,  given  in  drachm  doses  every 
quarter  of  an  hour  till  the  stools  become  feculent.  Another 
mode  of  treatment  is  by  mercury — e.g.,  of  a  grain  of  the 
perchloride  every  two  hours,  or  5  grains  of  calomel  three  or 
four  times  a  day.  Bismuth  in  large  doses  (i  to  2  ounces 
daily)  is  sometimes  of  service.  Morphine  may  be  required 
to  relieve  pain  and  restlessness,  and  benefit  may  be  obtained 
from  the  firm  application  of  a  cold  wet  pack  to  the  abdomen. 
After  the  stools  become  feculent,  astringents,  such  as  lead 
and  opium,  may  be  exhibited.  Irrigation  of  the  large  bowel 
is  theoretically  good  treatment,  but  is  scarcely  to  be  recom- 
mended in  acute  cases  on  account  of  the  pain  and  the  great 
irritability  of  the  bowel.  It  may,  however,  be  tried  in 
chronic  cases,  though  here,  too,  trouble  may  be  experienced. 
The  enema  should  amount  to  several  pints,  and  may  contain 
silver  nitrate  (20  or -30  grains  to  the  pint),  lead  acetate,  or 
some  other  astringent.  Osier  speaks  highly  of  quinine  used 
in  this  way  in  amoebic  dysentery  ;  the  strength  is  i  in  5,000 
to  begin  with,  and  may  be  increased.  In  chronic  cases,  rest 
in  bed  should  be  tried  for  a  time  ;  later  on,  a  sea-voyage  may 
be  beneficial.  Castor  oil  in  small  doses,  and  bismuth  in 
large  doses,  in  addition  to  irrigation  of  the  intestine,  deserve 
a  fair  trial. 

Serum  from  immunised  horses  has  been  employed  in  the 
treatment  of  the  endemic  dysentery  of  Japan,  and  also  in  the 
treatment  of  bacillary  diarrhoea  in  infants.  In  neither  case, 
however,  do  the  results  appear  to  be  very  encouraging. 
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40.  MALARIAL  FEVERS 

(Paludism  2    Marsh,  Jungle,  Roman,  or  African 

Fever). 

Definition.— A  group  of  specific  infections,  characterised 
by  continuous,  intermittent,  or  remittent  pyrexia,  splenic 
enlargement,  ansemia,  and  pigmentary  deposits. 

Etiology.— Malaria  occurs  in  parts  of  Italy  and  the  United 
States,  and  prevails  in  the  tropics.  It  is  specially  serious  in 
tropical  Africa.  It  is  now  almost  extinct  in  Britain,  but 
before  the  days  of  efficient  drainage  it  was  an  important 
disease. 3  A  marshy  soil  and  a  high  mean  temperature 
favour  it  by  favouring  the  mosquito,  and  possibly  also  the 
specific  parasite.  In  the  tropics,  the  disease  prevails  mostly 
in  spring  and  autumn  ;  in  temperate  regions  like  the  United 
States,  chiefly  in  autumn,  and  very  shghtly  in  spring. 

The  parasite,  which  was  discovered  by  Laveran  in  1880, 
belongs  to  the  class  sporozoa  of  the  protozoa  or  lowest 
animal  forms,  and  is  thus  nearly  related  to  the  coccidia.  It 
is  known  as  the  Plasmodium  malar icB,  the  HcBmamoeha 
malaricB,  or  the  hsematozoon  of  malarial  fever.  For  a 
complete  cycle  of  existence  the  parasite  requires  two  hosts  ; 
and  there  are  three  species  of  parasite  which  find  their 
intermediate  host  in  man,  and  their  definitive  host  in  a 
mosquito  belonging  to  the  genus  Anopheles.  These  three 
species  of  parasite  are  associated  respectively  .with  tertian, 
quartan,  and  aestivo-autumnal  fever.  Patients  often  have 
two  kinds  in  their  blood  at  one  time.  Each  individual 
parasite  enters  into,  lives  and  develops  in,  and  eventually 
destroys,  one  red  corpuscle. 

^  Ital.,  mrt^a  ana  =  bad  air.  ^  Lat.,  ^a/ws    a  marsh. 

^  Sir  Thomas  Browne,  writing  from  Norwich  to  his  son  Edward, 
about  1679,  says  :  '  There  have  been,  and  are  still,  many  quartane 
agues.'  He  narrates  the  case  of  a  lady  who  in  her  pregnancy  suffered 
from  quartan  fever,  and  whose  new-born  child  was  seriously  affected 
by  the  same  disease  ('  Works,'  Wilkin's  edition,  i.,  pp.  227,  228). 

James  I.  of  England  and  Oliver  Cromwell  are  said  to  have  died  of 
malarial  fever. 
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In  tertian  fever  the  parasite  {Plasmodium  vivax)  first 
appears  in  the  red  corpuscle  as  a  small  colourless  body  of 
varying  shape.  After  some  hours  it  is  seen  to  be  larger  and 
to  contain  granular  pigment.  Moreover,  it  shows  active 
amoeboid  movements.  After  twenty-four  hours  it  almost 
fills  the  swollen  corpuscle,  and  contains  much  pigment. 
This  is  the  full-grown  parasite,  which  may  become  either 
{a)  a  sporocyte  or  (&)  a  gametocyte. 

[a)  In  the  case  of  a  sporocyte,  segmentation  takes  place, 
and  the  parasite  is  divided  up  by  lines  which  pass  from  cir- 
cumference to  centre,  into  from  fifteen  to  thirty  different 
segments,  which  are  young  spores.  Finally,  the  red  cor- 
puscle gives  way,  and  spores  and  pigment  are  set  free  in  the 
blood,  with  the  result  that  a  febrile  paroxysm  ensues.  The 
spores  attack  fresh  red  corpuscles,  and  the  asexual  or  fever- 
producing  cycle  just  described  is  repeated. 

(&)  The  gametocytes  do  not  undergo  segmentation,  but 
constitute  sexually  differentiated  bodies,  which  require  the 
mosquito  for  further  development,— the  sexual  or  mosquito 
cycle.  When  the  mosquito  bites  an  individual  whose  blood 
contains  these  sexual  forms,  fecundation  of  the  female 
element  takes  place  in  the  insect's  stomach.  After  reaching 
the  insect's  stomach,  the  male  and  female  gametocytes 
escape  from  the  red  corpuscles.  The  male  now  gives  off 
spermatozoa  (microgametes,  flagella)  which  detach  them- 
selves, and  enter  into  and  fertihse  the  female  gametocyte, 
which  now  becomes  an  ookinet  or  zygote.  The  zygote 
penetrates  to  the  outer  muscular  layers  of  the  stomach  wall, 
grows  rapidly,  and  is  converted  into  a  kind  of  capsule,  which 
contains  vast  numbers  of  slender,  spindle-shaped  bodies 
called  '  blasts  '  or  '  sporozoites.'  The  capsule  now  ruptures, 
and  sets  free  the  young  sporozoites  into  the  body  cavity  of 
the  insect.  The  sporozoites  find  their  way  through  the 
thorax  into  the  cells  and  ducts  of  the  salivary  glands,  whence 
they  are  injected  into  the  blood  of  any  human  being  whom 

the  insect  bites. 

The  cycle  in  the  blood,  ending  with  the  liberation  ol 
spores  and  pigment,  takes  forty-eight  hours,  and  its  com- 
pletion corresponds  to  the  febrile  paroxysm.    If  all  the 
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parasites  mature  simultaneously,  the  fever  is  tertian.  If 
there  are  two  sets,  maturing  on  alternate  days,  it  is  double 
tertian  (one  form  of  quotidian  fever). 

The  parasite  of  quartan  fever  {Plasmodium  malarice)  is 
on  the  whole  similar,  both  in  sexual  and  asexual  phases, 
to  that  of  tertian  fever,  but  its  outline  is  more  definite,  its 
movement  less,  its  pigment-granules  coarser  and  darker, 
its  segments  only  six  to  twelve  in  number,  and  its  cycle  of 
seventy- two  hours'  duration.  If  the  parasites  mature 
simultaneously,  the  fever  is  quartan  ;  if  one  set  matures  a 
day  later  than  the  rest,  it  is  double  quartan  ;  and  if  there 
are  three  sets,  maturing  at  intervals  of  a  day,  it  is  triple 
quartan  (a  second  form  of  quotidian  fever). 

The  parasite  of  cestivo-autumnal  or  malignant  tertian 
fever  {Plasmodium  prcecox)  is  much  smaller  and  much  less 
pigmented  than  the  others,  and  the  containing  corpuscle 
becomes  crenated  and  wrinkled.  The  cycle  extends  over 
about  forty-eight  hours,  but  may  vary  to  some  extent. 
Several  groups  of  parasites  may  be  present,  so  that  the  fever 
may  be  irregular.  Only  the  earliest  stages  of  the  sporocyte 
or  asexual  phase  are  observable  in  the  peripheral  circulation, 
since  the  later  stages  (segmentation,  etc.)  are  passed  through 
in  the  blood  of  internal  organs,  and  especially  the  spleen  and 
bone-marrow.  After  about  a  week,  crescent-shaped  bodies, 
containing  central  clumps  of  pigment,  appear  in  the  peri- 
pheral blood.  These  are  sexual  forms  (gametocytes),  and 
cannot  sporulate  in  the  human  host  ;  but  on  reaching  the 
stomach  of  the  mosquito  the  male  elements  give  off  long 
motile  flagella,  which  become  detached,  and  penetrate  and 
fecundate  the  female  elements,  after  which  the  cycle  is 
continued  as  already  described. 

That  the  mosquito  might  be  the  carrier  of  the  disease  was 
suggested  by  Manson  and  others  some  years  after  Laveran's 
discovery  of  the  parasite  in  the  blood,  and  was  demonstrated 
as  a  fact  by  Ronald  Ross  in  1895-1899.  Men  have  been 
infected  experimentally.  Thus  Manson  in  1900  infected  two 
men  in  London  by  mosquitoes  brought  from  Italy.  On 
the  other  hand,  by  living  in  mosquito-proof  houses  men  will 
escape  infection  in  the  most  notorious  haunts  of  malaria. 
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So  far  as  our  present  knowledge  goes,  it  appears  that  the 
mosquitoes  in  which  the  parasite  of  human  malaria  develops 
are  confined  to  the  genus  Anopheles  ;  that  all  species  of  that 
genus  may  act  as  hosts ;  and  that  the  parasite  in  question 
exists  only  in  man  and  in  Anopheles.  In  the  tropics 
most  of  the  natives  and  many  old  residents  have  the  para- 
sites constantly  present  in  their  blood,  and  if  their  health 
should  be  slightly  reduced  in  any  way  they  are  hable  to  a 
relapse  of  malarial  fever.  Native  children  especially  seem 
to  become  readily  accustomed  to  the  presence  of  the  para- 
site and  to  remain  free  from  symptoms.  At  the  same  time, 
they  are  a  very  important  source  of  infection  for  mosquitoes, 
and  through  these  for  other  human  beings.  Travellers 
therefore  run  great  risk  by  camping  near  or  living  in  native 
villages. 

The  female  Anopheles,  two  or  three  days  after  her  meal 
of  blood,  lays  her  eggs  on  water,  chiefly  in  stagnant  puddles 
on  the  ground,  or  in  sluggish  streams,  and  usually  quite 
near  the  house  where  she  obtained  the  human  blood.  After 
depositing  the  eggs,  she  returns  to  repeat  the  process  of 
sucking  blood,  sleeping,  and  laying  eggs.  She  bites  chiefly 
at  night,  and  is  comparatively  noiseless,  so  that  her  presence 
may  quite  escape  notice.  The  one  reason  why  malarial  fever 
prevails  near  stagnant  water  is  that  Anopheles  breeds  m 
such  water. 

Both  sexes  of  the  mosquito  live  on  fruit,  but  it  would 
appear  that  only  the  female  sucks  blood.  Ross  thinks  that 
she  requires  a  meal  of  blood  before  she  can  lay  her  eggs. 
Anopheles  conveys  elephantiasis  as  well  as  malaria. 

Morbid  Anatomy  .-In  acute  attacks  the  spleen  is  enlarged 
and  soft  ('  acute  splenic  tumour  ')  ;  the  swelling  occasionally 
sets  in  so  rapidly  as  to  rupture  the  capsule.  In  chronic 
cases  the  spleen  is  large  and  firm  {'  chronic  splenic  tumour,' 
'  ague-cake  '),  and  of  a  dark  gray  colour  from  pigmentation 
of  the  trabeculse,  vessel  walls,  and  phagocytes.  The  iver 
and  kidneys  may  be  enlarged,  and  these  organs,  as  well  as 
the  brain,  bone-marrow,  and  mucous  membrane  of  the 
alimentary  tract,  are  dark  in  colour  through  pigmentation. 
Spigment  is  melanin,  a  substance  which,  though  derived 
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from  haemoglobin  and  containing  iron,  does  not  give  the 

ferrocyanide  reaction. 

Incubation. — The  incubation  period  in  the  mosquito  is 

from  one  to  two  weeks  after  the  bite  ;  in  man  it  varies, 
according  to  Ross,  from  about  six  to  twenty  days. 

Symptoms. — i.  Intermittent  Fever  or  Ague. — This  includes 
quotidian,  tertian,  and  quartan,  the  first  being  either  double 
tertian  or  triple  quartan.  The  paroxysm  of  ague  consists 
of  three  stages— the  cold,  hot,  and  sweating. 

At  the  commencement  of  the  cold  stage  there  is  lassitude, 
with  headache,  yawning  and  stretching,  and  sometimes 
sickness.  Then  a  violent  rigor  sets  in,  and  though  the  skin 
looks  and  feels  cold,  the  axillary  temperature  may  rise  to 
105°,  or  higher.  This  stage  lasts  from  a  few  minutes  to  an 
hour. 

In  the  hot  stage  the  skin  is  dry,  and  looks  and  feels  hot. 
Thirst,  headache,  and  sometimes  dehrium  are  present.  This 
stage  lasts  for  an  hour  or  two. 

The  sweating  stage  also  lasts  for  a  couple  of  hours,  and 
IS  characterised  by  free  perspiration,  with  relief  from  all 
symptoms. 

In  the  paroxysm  the  spleen  is  enlarged.  In  the  interval 
the  patient  feels  well.  If  the  disease  is  not  treated  the 
contmued  recurrence  of  paroxysms  leads  to  anaemia,  and  in 
chronic  cases  the  malarial  cachexia  develops. 

2.  Remittent,  Irregular,  Continued,  and  Mstivo- autumnal 
Fevers  (due  to  the  malignant  or  ^stivo-autumnal  parasite)  - 
There  may  be  malaise  at  the  outset  for  some  days,  or  there 
may  be  a  rigor  at  once.  The  fever  continues  for  some  time 
-frequently  for  one  or  for  two  weeks.  The  temperature 
n?  hi  T.l  the  remissions  there  may  be  slight  sweat- 
7tLe  ?         jntermission.    The  general  appearance 

of  the  patien  ,  as  well  as  the  continued  or  remittent  fever 
the  splemc  enlargement,  and  the  occurrence  in  autumn,  ma; 

slLrir''"'"?.''  ^'^^'^  i--dice  and 

time         T;";-       "'"^'^"^  "  f^v-  -  -me- 

times  styled  hkous  remittent. 

intermittent  types.    As  compared  with  intermittent  fever 
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(ague),  the  paroxysm  is  longer,  the  rise  and  fall  of  the 
temperature  are  often  gradual,  and  the  periodicity  is  less 
regular. 

3.  Pernicious  Malarial  Fever  (due  to  the  aestivo-autumnal 
parasite)  is  characterised  by  symptoms  pointing  to  serious 
involvement  of  some  organ  or  system.    Thus,  in  {a)  the 
comatose  form,  there  is  high  fever,  with  coma  or  delirium, 
and  the  patient  may  die  in  the  first  or  in  a  later  attack.  In 
such  cases,  thrombi  of  parasites  have  been  found  in  the 
brain,  with  serious  changes  in  the  surrounding  tissues.  In 
(b)  the  algid  form,  there  are  vomiting,  diarrhoea,  and  in- 
tense prostration,  almost  as  in  cholera.    Here  the  alimentary 
mucosa  may  be  the  seat  of  special  invasion  by  the  parasites, 
with  consequent  thrombosis  and  ulceration,    (c)  Black- 
water  fever  is  beheved  by  some  to  be  malarial  {malarial 
hcemoglohinuria)  ;  but  others  hold   that  it  is  a  distmct 
specific  infection  ;  while  a  third  view  is  that  it  results  from 
the  administration  of  quinine.    The  evidence  is  agamst  the 
idea  of  a  separate  infection  distinct  from  that  of  malaria, 
and  in  favour  of  quinine  being  in  some  mysterious  way  a 
cause  of  h^emoglobinuria  in  malarial  subjects.    Koch  thinks 
that  it  may  be  induced  by  the  sudden  commencement  ot 
very  large  doses  of  quinine  in  malarial  subjects  who  have 
lone  neglected  the  drug  altogether. 

Black-water  Fever  [Malarial  Hcemoglobinuna,  Hcemo- 
dohinuric  Fever  or  West  African  Fever)  is  one  of  the  com- 
monest causes  of  death  among  Europeans  in  tropical  Africa 
and  is  a  terrible  scourge  on  great  parts  of  the  West  Coast.  It 
occurs  only  in  malarial  subjects,  and  the  ma  anal  parasite 
is  usually,  though  not  always,  to  be  found  m  the  blood.  I 
seldom  occurs  till  the  individual  has  been  for  at  least  a  year 
in  the  endemic  area  and  has  suffered  much  from  malaria, 
and  it  is  almost  confined  to  those  who  have  neglected  con- 
tinuous treatment.    One  attack  strongly  predisposes  to 
another.    Hemoglobinuria,  with  the  usual  constitutional 
TS^rns,  occur!  in  the  course  of  what  the  patient  prob- 
ably  egards  as  one  of  his  ordinary  febrile  relapses  High 
fever  and  vomiting  are  prominent  symptoms,  and  the  urme 
t7oZtZ  almost  black.    Jaundice  usually  supervenes. 
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Death  results  in  about  a  fourth  of  the  attacks.  Of  persons 
attacked,  more  than  half  may  succumb,  but  many  indi- 
viduals live  through  several  attacks. 

The  malarial  cachexia  is  characterised  by  splenic  enlarge- 
ment ('  ague-cake '),  and  by  anaemia  with  the  usual  symptoms, 
viz.,  pallor,  shortness  of  breath,  oedema,  etc.  With  proper 
treatment  most  cases  ultimately  recover. 

Sequels.— Malaria  is  sometimes  a  factor  in  the  causation 
of  leucocythcEmia  and  of  Raynaud's  disease.  Certain  forms 
of  paralysis  have  been  referred  to  it.  Orchitis  has  also 
been  observed. 

Diagnosis.— In  many  cases  this  is  simple.    In  the  ^stivo- 
autumnal  forms,  which  resemble  enteric,  Widal's  test  should 
be  employed,  and  the  blood  should  be  examined  micro- 
scopically with  a  T-V-inch  oil  immersion  lens.    Staining  is 
not  necessary  for  the  detection  of  the  parasite,  but,  if  it 
IS  desired,  Hanson's  procedure  may  be  followed.    The  blood 
is  received  at  one  end  of  a  piece  of  guttapercha  tissue  or 
tissue-paper,  2  inches  by  i  inch.    The  tissue  is  then  laid  on 
a  cover-slip,  and  after  a  few  seconds  drawn  horizontally 
along  It,  leaving  an  excellent  film.    This  is  allowed  to  dry 
and  is  then  fixed  by  absolute  alcohol,  which  should  remain 
on  It  for  five  minutes.    It  is  again  dried,  and  then  stained  for 
thirty  or  forty  seconds  with  methylene  blue  (2  per  cent  ) 
and  borax  (5  per  cent.)  in  distilled  water.    The  film  is  then 
washed,  dried,  and  mounted  in  xylol  balsam. 

Leucocytosis  is  absent  in  malaria,  and,  as  Osier  remarks 
an  intermittent  fever  which  resists  quinine  is  not  malarial 

Prognosis.— In  the  benign  fevers  the  chief  risk  is  that  re- 
peated attacks  will  induce  cachexia.    Repeated  attacks  of 
remittent  fever  may  lead  to  death,  and  pernicious  fever  is 
01  course,  very  dangerous.    Hccmoglobinuric  fever  is  also 
dangerous. 

Treatment  -To  avoid  infection  in  a  malarial  district, 
care  should  be  taken  to  avoid  mosquito-bites,  and  quinine 
rnay  be  taken  m  daily  doses  of  5  or  10  grams.  The  many 
cien  ific  men  who  have  been  engaged  in  recent  years  in 
tne  study  of  malaria  have  generally  escaped  serious  illness, 
and  m  most  cases  infection,  because  they  have  taken 
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measures  to  prevent  mosquitoes  from  biting  them.  The 
adult  insects  can  be  destroyed  by  a  blow  ;  the  larvae  can  be 
destroyed  by  emptying  the  puddles  in  which  they  hve,  or 
by  spreading  a  film  of  thin  oil  on  the  surface  of  the  water, 
so  as  to  prevent  the  creatures  from  breathing.  The  breed- 
ing-places should  be  removed,  if  possible.  But  it  is  the 
duty  of  every  person  living  in  an  infected  region  to  have 
himself  thoroughly  protected  at  night  by  a  mosquito-net, 
and  in  specially  dangerous  places  it  is  well,  in  addition,  to 
live  in  a  mosquito-proof  house. 

During  the  paroxysm  the  patient  should  rest  in  bed,  and 
in  the  cold  stage  may  swallow  hot  drinks.    Quinine  is  the 
specific  remedy  ;  it  destroys  the  parasites  most  effectually 
when  they  are  free  in  the  blood  and  not  inside  the  red 
corpuscles.    Before  it  is  taken,  the  liver  should  be  unloaded 
by  a  mercurial  purge  .1    20  to  30  grains  of  quinine  may 
be  taken  in  solution  daily  for  a  fortnight,  15  grains  daily 
for  the  second  fortnight,  10  grains  daily  for  the  second 
month,  and  smaller  doses  for  two  months  more.    If  a 
relapse  occurs,  treatment  should  be  begun  again  from  the 
beginning.    In  eestivo-autumnal  fevers  larger  doses  may 
be  required,  and  in  pernicious  attacks  ^-drachm  doses  (dis- 
solved with  5  grains  of  tartaric  acid)  should  be  given  hypo- 
dermically  every  few  hours,  to  produce  results  as  quickly 
as  possible.    Stimulants  may  be  required,  and  opium  also 
may  be  useful.    Patients  with  cachexia  should  resort  to 
a  non-malarial  district  at  a  high  altitude,  and  should  take 
arsenic   internally.    In    cases    of   haemoglobinunc  fever 
quinine  should  be  avoided  in  the  paroxysm,  but  should  be 
given  in  the  interval  if  the  malarial  parasite  is  found  m  the 
blood. 

1  The  following  was  Dr.  Livingstone's  prescription:  Resinae 
jalaps,  pulv.  rhei,  aa  gr.  vi.-viii.  ;  calomel,  quinin.,  aa  gr.  iv.  Make 
into  pills  with  spirit  of  cardamom,  and  after  they  have  taken  effect, 
give  4  grains  of  quinine  every  two  hours  till  deafness  or  rmgmg  in  the 
ears  sets  in. 
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41.  TROPICAL  SPLENOMEGALY 

(Tropical  Cachexia.    Dum-Dum  Fever.  Kala-azar). 

Definition. — A  chronic  infection  due  to  a  protozoon,  and 
characterised  by  splenic  enlargement,  anaemia,  irregular 
fever,  haemorrhages,  and  emaciation. 

Etiology. — The  parasite  of  this  disease  was  discovered  by 
Leishman  in  1900  in  the  spleen  of  a  soldier  invalided  home 
from  Dum-Dum  for  tropical  cachexia  with  enlarged  spleen. 
The  disease  itself  had  been  known  in  India  for  many  years 
as  a  cachexia  which  did  not  yield  to  quinine.    It  was  called 
'  Dum-Dum  fever  '  by  some  observers,  and  '  non-malarial 
remittent  fever '  by  Crombie.    The  parasite,  known  as  the 
'  Leishman-Donovan  body,'  is  found  in  abundance  in  the 
spleen,  but  it  has  also  been  found  in  the  liver,  bone-marrow, 
and  mesenteric  glands,  and  occasionally  in  the  peripheral 
blood.  1  In  a  smear  taken  from  the  spleen  and  stained,  it  is  seen 
to  be  round  or  ovoid  in  form,  2  or  3  /a  in  diameter,  bounded  by 
a  cuticle,  within  which  there  are  enclosed  two  masses  of 
chromatin,  the  one  large  and  circular,  the  other  small  and  rod- 
shaped.   Different  views  have  been  expressed  as  to  the  nature 
of  this  protozoon,  Leishman  regarding  it  as  a  trypanosome,2 
Laveran  thinking  it  a  species  of  piroplasma,  and  Ross  suggest- 
ing that  it  is  a  tissue  parasite  belonging  to  a  hitherto  un- 
known genus.     The  parasites  can  be  obtained  during  Hfe 
by  drawing  blood  from  the  spleen.    Many  of  them  are 
contained  in  large  cells  which  are  apparently  endothelial 
and  phagocytic  in  their  nature. 

The  disease  prevails  widely  in  India  and  other  tropical 
countries. 

Morbid  Anatomy  and  Symptoms.— The  onset  may  be 
abrupt  or  insidious.    It  begins  with  fever,  or  with  acute 

^  The  same  parasite  has  been  found  in  the  granulation  tissue  of 
tropical  ulcer,  Delhi  boil,  Aleppo  button,  Oriental  sore,  etc. 

2  Rogers  claims  to  have  developed  trypanosomes  in  cultures  of 
Leishman-Donovan  bodies  from  the  splenic  blood  of  a  case  of  kala- 
azar  ;  but  Christophers,  while  admitting  that  these  are  flagellates 
denies  that  they  are  trypanosomes. 

14 — 2 
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digestive  symptoms,  or  with  pneumonia,  or  with  gradually 
increasing  debility  accompanied  by  pain  in  the  limbs  and 
splenic  enlargement.  The  spleen  is  always,  and  the  liver 
frequently,  enlarged.  The  skin  becomes  earthy-looking, 
and  emaciation  takes  place.  Irregularly  remittent  fever 
may  persist  for  many  months.  There  may  be  hsemorrhage 
from  the  mucous  membranes.  A  secondary  anaemia  de- 
velops, with  leucopenia  and  a  relative  increase  in  the  non- 
granular leucocytes. 

The  disease  is  met  with  at  all  ages  and  in  both  sexes. 

Diagnosis. — This  depends  on  the  examination  of  blood 
drawn  from  the  spleen  during  life. 

Prognosis. — The  duration  varies  from  a  few  months  to 
several  years.  At  the  outset  of  an  epidemic  the  case-mor- 
tality may  be  as  high  as  90  per  cent.,  but  in  the  course  of 
a  few  years  the  virulence  of  the  disease  abates  very  greatly. 
The  ordinary  mortality  has  been  put  at  from  25  to  35  per 
cent. 

Treatment.— Quinine  is  not  a  specific  in  this  disease,  but 
should,  nevertheless,  be  administered  along  with  other 
tonics. 

42.  TRYPANOSOMIASIS  (Sleeping  Sickness). 

The  trypanosomesi  belong  to  the  mastigophora,  a  flagel- 
lated class  of  the  protozoa.  They  possess  a  longitudinal, 
wavy  membrane,  whose  thickened  border  ends  anteriorly 
in  a  flagellum ;  and  they  divide  longitudinally.  They  are 
about  20  fM  long,  and  in  fresh  blood  are  actively  motile. 
The  first  trypanosome  to  be  discovered  in  a  mammal  was 
one  which  was  found  by  Lewis  in  the  rat  {T.  Lewisi)  m 
1877  This  parasite  is  supposed  to  be  transmitted  by  a 
flea,  and  is  not  pathogenic.  In  1880,  Evans  discovered 
in  the  blood  of  horses,  mules,  and  camels  affected  with 
surra  in  India,  the  trypanosome  {T.  Evansi)  which  causes 
that  disease.  In  1896,  Bruce  showed  that  the  deadly 
nagana  or  tsetse-fly  disease  of  horses  in  South-East  Africa 
was  due  to  a  trypanosome  (subsequently  named  T.  Brucei), 
1  Screw-like  bodies  :  Greek,  rpviravov,  borer  ;  .rJJ.aa,  body. 
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and  that  it  was  transmitted  by  a  biting  fly  {Glossina  mor- 
sitans),  known   locally  as  the  tsetse-fly.  1     This  disease 
occurs  in  all  the  domestic  animals,  but  not  in  man.  The 
permanent  source  of  infection  is  found  in  the  healthy  big 
game  of  the  '  fly-belt.'    T.  equinum  causes  the  mal  de 
caderas  of  horses  in  Central  and  South  America.   T.  equi- 
perduni  causes  the  dourine  of  horses  in  India  and  Algeria ; 
so  far  as  is  known,  it  is  conveyed  only  by  coitus.    T.  Theileri 
is  pathogenic  in  cattle  only ;  the  animals  become  very 
an£Emic,  but  usually  recover.    T.  Gamhiense  was  the  first 
trypan osome  to  be  found  in  man,  and  was  discovered  by 
Forde,  in  1901,  in  the  blood  of  a  European  in  the  Gambia, 
who  was  suffering  from  an  illness  supposed  to  be  malarial, 
but  not  amenable  to  quinine.    The  parasite  was  subse- 
quently identified  as  a  trypanosome  by  Button.    In  1903, 
Castellani  found  trypanosomes  in  the  cerebro-spinal  fluid 
of  cases  of  sleeping  sickness.    Bruce  pointed  out  the  con- 
nection of  parasite  and  symptoms  as  cause  and  effect, 
and  he  showed  that  the  disease  was  transmitted  by  a 
certain  tsetse-fly— the  Glossina  paipalis.    It  has  since  been 
shown  that  the  trypanosome  in  question  is  T.  Gamhiense. 

Most  of  the  known  trypanosomes  of  mammals  are  con- 
veyed from  host  to  host  by  biting  flies. 

Trypanosomiasis  in  Man.— In  an  endemic  region,  such  as 
Uganda,  a  considerable  proportion  of  the  apparently  healthy 
natives  have  trypanosomes  in  their  blood,  and  it  is  at  least 
possible  that  in  some  instances  there  may  be  complete  toler- 
ance.   In  any  case,  a  long  period,  extending  to  months  and 
even  years,  may  elapse  after  infection  before  the  onset 
of  symptoms.     These  include  recurring  attacks  of  fever 
[trypanosoma  or  Gambia  fever),  loss  of  flesh  and  strength 
anaemia,  oedema,  an  erythematous  eruption,  enlargement 
of  the  spleen,  enlargement  of  the  lymph  glands,  and  some- 
times mama  or  melanchoha.    It  is  possible  that  some  cases 
may  undergo  arrest  in  an  early  stage,  but  this  is  not  certain. 
1  he  Illness  may  last  for  years,  with  remissions  and  exacerba- 
tions, and  may  be  terminated  by  some  fatal  intercurrent 

'  The  native  term  tse-tse  is  derived  from  the  loud  buzzing  sound 
made  by  the  msect  as  it  flies 
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affection  such  as  pneumonia,  or  may  pass  into  its  hopeless 
terminal  phase,  sleeping  sickness. 

Sleeping  Sickness  {African  or  Negro  Lethargy)  was  known 
a  century  ago  among  the  negro  slaves,  both  on  the  West 
Coast  of  Africa  and  after  transportation  to  the  West  Indies. 
It  was  observed  in  the  latter  place  that  they  were  attacked 
from  five  to  eight  years  after  leaving  Africa,  so  that  during 
all  this  period  they  must  have  been  the  subjects  of  trypano- 
somiasis.   In  1896  sleeping  sickness  was  brought  from  the 
Congo  to  Uganda  by  the  survivors  of  the  Emin  Pasha 
expedition  who  settled  in  the  province  of  Busoga  on  the 
Victoria  Nyanza.    In  a  few  years  it  has  killed  hundreds 
of  thousands  of  people  in  Uganda.    The  glossina  was  ready 
to  spread  the  infection,  whereas,  apparently,  in  the  West 
Indies  there  were  no  suitable  biting  flies.    Manson  recorded 
the  first  case  of  sleeping  sickness  in  a  European  in  December, 
1903  ;  but  it  is  now  beheved  that  blacks  and  whites,  as 
well  as  both  sexes  and  all  ages,  are  ahke  susceptible.  The 
onset  of  this  terminal  stage  is  characterised  at  first  by 
slight  symptoms,  such  as  lack  of  facial  expression,  and  a 
slow,  monotonous  style  of  speech.    Tremors  of  the  tongue, 
lips,  and  hands,  and  a  certain  amount  of  ataxy  are  also 
recognisable.    The  pulse  is  accelerated.    These  symptoms 
gradually  become  worse,  and  in  the  course  of  from  six 
months  to  a  year  the  patient  becomes  bedridden.  The 
lethargy  continues  to  increase  till  death  takes  place.  The 
duration  of  sleeping  sickness  varies  from  several  months  to 

as  many  years. 

In  addition  to  the  enlargement  of  the  lymph  glands, 
lymphocytosis  is  present  at  all  stages  of  trypanosomiasis. 
The  onset  of  the  nervous  phenomena  of  sleeping  sickness 
coincides  with  the  entrance  of  the  trypanosomes  into  the 
lymph  spaces  of  the  nervous  system,  and  is  associated  with 
an  increase  of  the  lymphocytes  in  the  cerebro-spmal  fluid. 
In  some  cases,  however,  there  is  a  late  secondary  mfection 
of  the  meninges  with  bacteria,  and  especially  with  a  dipio- 
streptococcus.  The  parasite  may  not  be  easy  to  find  m 
the  blood,  unless  with  the  aid  of  the  centrifuge  but  is 
readily  got  in  the  juice  of  the  enlarged  lymph  glands-..g., 
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in  the  posterior  cervical  region.  In  sleeping  sickness  it  is 
present  in  the  cerebro-spinal  fluid. 

Morbid  Anatomy. — Examination  after  death  shows  in- 
crease of  the  cerebro-spinal  fluid,  an  accumulation  of  lympho- 
cytes in  the  perivascular  lymph  spaces,  a  dull,  ground-glass 
appearance  of  the  soft  membranes,  and  flattening  of  the 
convolutions.  The  condition  appears  to  be  a  chronic 
meningo-encephalo-myelitis.  Multiple  ulcers  are  found  in 
the  stomach  as  a  result  of  the  digestion  of  petechias  by 
the  gastric  juice. 

Treatment. — There  is  no  prospect  of  rooting  out  trypano- 
somiasis by  active  immunisation,  because  it  appears  that 
in  animals  which  are  rendered  immune  the  trypanosomes 
do  not  die  out.  They  simply  cease  to  cause  symptoms,  and 
accordingly  the  animals  remain  as  sources  of  infection  for 
others  of  their  kind.  When  arsenic  is  given  to  human 
beings  infected  with  T.  Gambiense,  it  destroys  some  of  the 
parasites,  and  it  is  possible  that  these  act  as  immunising 
agents.  The  drug  is  therefore  indicated  in  the  early  stages. 
Trypanroth  is  said  to  have  given  better  results  than  arsenic, 
and  a  combination  of  the  two  is  spoken  of  as  better  still. 
Malachite  green  has  been  found  destructive  to  trypano- 
somes in  the  blood  of  experimental  animals.  "  These 
remedies,  however,  are  still  on  their  trial,  and  the  agent  has 
yet  to  be  found  which  will  act  upon  the  trypanosome  as 
quinine  acts  upon  the  parasite  of  malaria. 


43.  PIROPLASMOSIS. 

Belonging  to  the  class  sforozoa  of  the  protozoa  are  the 
hcBmocytozoa,  or  endo globular  hcBmatozoa.  The  hcemocytozoa 
are  divided  by  Laveran  into  three  genera,  viz.  (i)  Hcem- 
amceba  ;  (2)  piroplasma  ;  and  (3)  hcemogregarina. 

1.  HcBmamceba  includes  the  malarial  parasites  of  man  and 
the  corresponding  blood  parasites  of  birds,  monkeys,  bats, 
cattle,  and  tortoises. 

2.  Piroplasma  includes  several  species.    P.  bovis  (v.  bige- 
minum)  is  the  parasite  of  red  water  or  Texas  fever  in  cattle 
P.  parvum  is  the  cause  of  African  East  Coast  fever  (Rhodesian 
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red  water),  a  very  fatal  disease  of  cattle  in  South  Africa. 
P.  equi  causes  the  biliary  fever  of  horses,  mules,  and  donkeys. 
P.  canis  causes  the  malignant  jaundice  of  dogs.  The  name 
P.  hominis  has  been  given  to  a  parasite  supposed  to  be  the 
cause  of  a  disease  known  as  tick  fever  or  spotted  fever  {piro- 
piasmosis  hominis),  which  has  been  described  in  recent 
years  as  occurring  in  Montana,  Nevada,  and  other  of  the 
United  States.  The  parasite  is  transmitted  by  a  tick. 
Confirmatory  evidence,  however,  is  required  before  these 
views  can  be  accepted  as  completely  established.  The 
invasion  of  the  disease  takes  place  in  from  three  to  ten  days 
aft^r  the  bite,  with  chilliness,  nausea,  headache,  consti- 
pation, epistaxis,  and  slight  bronchitis.  An  eruption  of 
bright  red  macules  usually  develops  about  the  third  day, 
and  occasionally  becomes  petechial.  Albuminuria  is  always 
present.  A  lysis  begins  about  the  twelfth  day.  The  mor- 
tality is  about  70  per  cent.  Quinine  (15  grains  hypo- 
dermically  every  six  hours)  is  said  to  act  as  a  specific. 

Several,  if  not  all,  of  the  piroplasma  infections  mentioned 
are  transmitted  by  ticks. 

3.  Hcemogregarina  occurs  in  fish,  amphibians,  reptiles, 
and  mammals.    No  species  is  known  to  be  pathogenic. 


44.  ACTINOMYCOSIS. 

Definition.— A  chronic  infective  disease,  due  to  a  specific 
organism,  and  attended  by  the  formation  of  granulomata 
and  chronic  abscesses. 

Etiology— The  organism  is  an  actinomyces  or  ray- 
fungus,  the  Streptothrix  actinomyces,  which  belongs  to  a 
group  intermediate  between  the  bacteria  and  the  moulds .1 
In  the  pus  from  the  lesions  little  yellowish  masses  can  be 
recognised,  which  consist  largely  of  mycelium.  The  spores 
develop  on  special  fruit-bearing  hyphje,  and  then  grow  into 
threads,  which  branch  dichotomously.  These  threads  form 
a  closely-felted  radiating  mycelium,  which  constitutes  one 
of  the  httle  masses  seen  in  the  discharge.  In  cattle  especi- 
1  It  is  now  known  that  several  species  of  actinomyces  are 
pathogenic  in  man. 
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ally,  but  not  so  constantly  in  man,  the  ends  of  some  of  the 
filaments  become  club-shaped.  This  is  doubtless  a  degenera- 
tive change,  since  in  cattle  the  enlarged  ends  often  become 
calcified,  and  in  artificial  cultures  the  appearance  is  observed 
only  in  old  growths. 

Actinomycosis  is  chiefly  met  with  in  cattle  (in  which  it 
IS  the  cause  of  '  wooden  tongue  '  and  '  lumpy  jaw  '),  but  it 
also  occurs  in  pigs.  It  is  almost  never  transmitted  directly 
trom  one  animal  to  another.  The  fungus  is  common  6n 
cereals  such  as  barley,  and  is  probably  transferred  to  man 
either  by  the  chewing  of  raw  grain,  etc.,  or  by  the  inhala- 
tion of  dust  m  such  operations  as  threshing.  It  is  more 
common  m  men  than  in  women. 

Morbid  Anatomy.-In  the  first  place,  the  specific  lesion 
contams  epitheUoid  cells,  small  round  cells,  and  sometimes 
giant  cells,  together  with  the  organism.  Around  this  granu- 
loma there  is  a  great  development  of  fibrous  tissue,  and  the 
condition,  especially  on  the  face,  may  readily  be  mistaken 
lor  sarcoma.  Secondly,  softening,  suppuration,  and  sinus- 
lormation  may  ultimately  occur. 

The  disease  may  involve  almost  any  organ  in  the  body, 
hood'  '"^'^fX^^^^^^^  in  the  mouth  and  its  neighbour- 
\r^cu  "  alimentary  and  respiratory 

tinl   ^  f     r  peritoneum  and  pleura  and  the  medias- 

involved,  which  is  a  point  of  some  importance  m  the 
in  a'^low  The  disease  spreads  chiefly 

pread  J  "'^'^^'^"^  ^^^^^^^^^^^  P^^^'  ^nt  wide"^ 

Ed  toTr'        "  uncommon.    The  latter  is 

ca    Ihe  nfel't    ^  "  bloodvessels,  in  which 

case  the  mfection  amounts  to  a  chronic  pyemia. 
In  the  case  of  the  face,  jaw,  and  neck  there  is  a  chronic 

chir;^%lfV^^  ^  ^^"^  ^-^^^  downlifdX 

mX  in'  the  di^  hate"  r^H"  '"'t^ 
tissues  of  thp  "^''^^'^  °^^^n  spreads  in  the 

^I  Tnl^^  P--teum  should 

believpH  tn  I  1^"°^'^  °^  ^one  may  ensue.     The  virus  is 
beheved  to  enter  by  the  buccal  mucous  membrane. 
The  lungs  and  pleura  ^ay  be  infected  by  way  of  the 
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bronchi  or  from  the  pharynx  or  gullet.  The  symptoms 
induced  resemble  those  of  chronic  interstitial  pneumonia 
or  of  foetid  bronchitis.  Sinuses  sometimes  penetrate  through 
the  chest-wall,  and  the  ribs  may  be  damaged.  The  lesion 
is  usually  at  the  base,  and  not  at  the  apex  ;  hemoptysis  is 
rare  ;  and  the  temperature  and  general  health  are  but  little 
disturbed— points  of  distinction  from  phthisis.  Unless  the 
specific  fungus  can  be  found  in  the  sputum,  certainty  in 
diagnosis  may  be  impossible.  Death  commonly  results  in 
about  a  year. 

When  actinomycosis  involves  the  abdomen,  the  usual 
starting-place  is  the  intestine,  at  or  near  the  caecum.  The 
mucous  membrane  may  be  ulcerated.  The  peritoneum  is 
thickened  and  adherent,  and  chronic  abscesses  may  develop. 

The  liver  is  sometimes  affected,  no  doubt  secondarily  to 
disease  of  the  bowel  or  of  some  other  part.  Solitary  or 
multiple  abscesses  may  be  produced,  or  there  may  be  a 
diffuse  infiltration.  The  organ  may  be  much  enlarged,  and 
cancer,  or  occasionally  tropical  abscess,  maybe  simulated. 

The  skin  is  sometimes  attacked  as  a  consequence  of  local 
inoculation.  Tumours  develop  and  suppurate,  and  give  rise 
to  chronic  ulceration. 

The  brain  is  occasionally  the  seat  of  actmomycotic 
abscess.    The  symptoms  may  point  to  tumour. 

Diagnosis.-The  only  certain  test  is  the  presence  of  the 
little  sulphur-yellow  masses,  with  the  characteristic  fungus, 

in  the  sputum,  pus,  etc.  r         i  i 

Prognosis.-This  depends  on  the  possibility  ot  completely 
extirpating  the  lesion  by  surgical  measures.  .  .  , 

Treatment.-The  only  satisfactory  treatment  >s  exc.on  of 
the  lesions.  Faihng  this,  potassium  '°d'de  should  be  ad- 
ministered in  doses  of  from  40  to  60  grams  da'ly,  smce  by 
means  of  this  drug  very  encouragmg  results  have  been 
obtained. 

45.  MILIARY  FEVER  (Sweating  Sickness). 
Definit*ion.-An  acute  epidemic  infection,  characterised 
by  fever,  profuse  sweating,  and  an  eruption. 
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Etiology. — The  cause  of  the  disease  is  unknown.  It  was 
much  more  common  several  centuries  ago  than  it  is  now, 
and  it  proved  very  fatal  in  England  in  the  fifteenth  and 
sixteenth  centuries.  In  more  recent  times  epidemics  have 
occurred  in  France,  Austria,  and  other  European  countries, 
but  some  of  these  outbreaks  have  been  of  very  short  duration, 
and  confined  to  a  very  small  area,  such  as  a  single  town. 
Like  influenza,  the  disease  may  attack  a  large  number  of 
people  in  a  short  space  of  time. 

Symptoms.— At  the  outset  there  are  the  usual  early 
symptoms  of  a  fever,  and  these  are  followed  after  a  day  or 
so,  or  perhaps  with  scarcely  any  interval,  by  a  drenching 
perspiration  which  continues  throughout  the  illness.  Con- 
stipation, a  sense  of  oppression,  and  high  fever  are  commonly 
present.  On  the  third  day  there  is  an  eruption  of  red 
miliary  papules,  some  of  which  develop  a  white  top. 
Numerous  clear  vesicles  (sudamina)  also  appear.  The 
total  duration  of  the  attack  is  nine  or  ten  days.  It  is 
associated  with  severe  emaciation,  and  is  often  followed  by 
a  relapse.    Pregnant  women  almost  always  abort. 

Prognosis.— The  mortahty  varies  irom  ^  to  25  per  cent 
Fatal  cases  are  characterised  by  severe  nervous  symptoms 
such  as  hyperpyrexia,  delirium,  convulsions,  and  coma' 
Death  may  actually  occur  within  a  few  hours  after  the  onset. 

Treatment.— Cold  or  tepid  sponging  and  copious  draughts 
of  water  are  the  principal  measures  indicated. 


SECTION  II 
CONSTITUTIONAL  DISEASES 


I.  GOUT  (Podagra). 

Definition.— A  nutritional  disease  associated  with  an  excess 
of  uric  acid  in  the  system,  and  characterised  by  the  depo- 
sition of  sodium  urate  in  the  tissues  of  joints  and  elsewhere, 
by  attacks  of  acute  arthritis,  and  frequently  by  disorders  of 

important  viscera. 

Etiology.— Gout  occurs  chiefly  in  middle  and  advanced  lite, 
and  is  most  common  in  males.  Women  do  not  usually 
suffer  till  after  the  menopause.  In  a  large  proportion  of 
cases  the  tendency  to  the  disease  is  inherited,  and  females 
sometimes  transmit  it  without  themselves  suffermg.  If  the 
hereditary  tendency  is  very  strong,  the  disease  may  appear 
in  early  life.  A  gouty  individual  may  transmit  the  disease 
through  several  generations,  in  spite  of  every  care  bemg 
taken  by  his  descendants  to  avert  it. 

Abundance  of  alcohohc  drinks  (especially  malt  liquors  and 
strong  or  sweet  wines),  abundance  of  nitrogenous  foods,  and 
deficiency  of  physical  exercise  are  three  causes  of  great 
importance.  They  are  capable  of  developmg  gout  m  those 
who  have  no  hereditary  predisposition,  as  well  as  of  aggra- 
vating it  in  those  who  have  an  inherited  tendency. 

Chronic  lead-poisoning,  as  in  painters,  is  another  well- 
known  cause  (saturnme  or  lead  gout).  Even  -di^^^^^^^ 
administration  of  lead  to  a  gouty  person  is  apt  to  bnng  on 

c»n  attack  of  acute  gout. 

An  acute  attack  may  be  excited  by  unusual  excess  m 
drtak  or  food,  or  by  some  depressing  influence,  such  as 
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worry,  emotion,  or  injury ;  but  where  the  tendency  is  strong 
there  may  be  no  obvious  exciting  cause.  Gout  is  much 
more  common  in  England  than  in  Scotland  or  Ireland. 

There  is  great  diversity  of  opinion  as  to  the  part  played 
by  uric  acid  in  gout,  and  the  account  which  follows  is  to  be 
regarded  as  a  provisional  hypothesis  based  on  the  best 
scientific  opinions.  It  is  well  to  start  with  some  researches 
made  by  the  late  Sir  William  Roberts  on  the  salts  of  that 
acid.  Thus  uric  acid,  H^tJ  (where  IJ  is  QH.N.Og),  is  a  bibasic 
acid,  which  never  exists  in  the  blood  in  a  free  state.  It 
forms  three  kinds  of  salts,  namely  : 

1.  The  neutral  urate,  M^U,  where  M  is  a  monatomic  metal 
such  as  sodium.    This  does  not  exist  in  the  living  body. 

2.  The  biurate,  MHIT,  where  only  half  of  the  replaceable 
hydrogen  is  replaced  by  metal.  This  is  only  encountered 
pathologically  in  the  form  of  gouty  concretions  (which 
consist  of  sodium  biurate). 

3.  The  quadriurate,  MHIJ,  H,U,  where  only  a  quarter  of 
the  replaceable  hydrogen  is  replaced  by  metal.    This  exists 
m  the  form  of  sodium  quadriurate  in  the  blood  of  gouty 
subjects.i    As  the  quadriurate  accumulates  in  the  blood 
which  contains  sodium  carbonate,  it  tends  to  take  up  an 
additional  atom  of  the  base,  and  is  thus  converted  into  the 
more  stable  but  less  soluble  biurate  ;  and  if  the  latter  is 
present  m  any  quantity,  it  is  apt  to  be  precipitated  in  the 
crystallme  form  in  tissues  where  the  circulation  is  sluggish 
Whatever  harm  it  may  do  otherwise,  uric  acid  in  the  form 
of  biurate  of  sodium  causes  the  phenomena  of  gout  onlv  as 
a  mechanical  irritant  of  tissues,  and  not  as  a  chemical  poison 

Uric  acid  and  the  so-called  purin  or  alloxur  bases  belong  to 
the  group  of  purin  bodies.    These  all  contain  the  hypothetical 

resTtT^  ^r'^-  C^H.N,.  They 

result  from  the  dismtegration  of  the  nucleo-proteids,  which 
are  abundant  in  the  nuclei  of  cells.  It  has  been  supposed 
that  the  purm  bases  (the  most  important  of  which  are 
adenm,  QH^-NH  ;  guanin,  QH^O-NH  ;  hypoxa" 

au^lH  "''r''^  "i"'""'        """^^  "'^^'^^      ^1"^^°^  °"ly  in  the  form  of 
lad"'  "^''^^  ^^"^^^^^  -^-">- 
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thin,  C,H^N,0;    and  xanthin,  Cs,H,N,0,)  are  the  more 
immediate  products  of  this  disintegration,  and  that  they  m 
turn   are   in  great   measure  converted  into  uric  acid, 
CjH^NjOs,  by  oxidation.    The  purin  bodies  found  in  the 
urine  are  endogenous  when  due  to  tissue  metabolism,  and 
exogenous  when  derived  from  the  food.    Such  meats  as 
sweetbread  and  liver  are  rich  in  nucleated  ceUs,  and  therefore 
in  nucleo-proteids,  so  that  their  use  leads  to  an  increase  m 
the  exogenous  purin  bodies  of  the  urine.    Cafieme,  theo- 
bromine, theine,  and  theophylline  are  themselves  punn  bodies. 
It  is  to  be  noted,  however,  that  the  uric  acid  m  the  unne  is 
not  all  derived  from  the  endogenous  and  exogenous  nucleo- 
proteids  ;  and,  on  the  other  hand,  that  the  nitrogen  of  the 
nucleo-proteids  is  not  aU  eliminated  in  the  form  of  punn 
bodies,  since  some  of  it  is  converted  into  urea. 

The  endogenous  uric  acid  of  the  urine  is  naturally  much 
increased  under  conditions  characterised  by  great  destruction 
of  cells  rich  in  nucleo-proteids.  It  is  accordingly  mcreased  m 
leucocytha^mia  and  in  leucocytosis,  no  doubt  in  consequence 
of  excessive  degeneration  of  leucocytes  and  settmg  free  of 
nucleo-proteids.  In  chronic  leucocythaemia  there  may  be  an 
increase  of  the  purin  bases,  though  the  uric  acid  is  not 

'"Thfrlon  for  the  accumulation  of  uric  acid  in  the  blood 
of  gouty  individuals  appears  to  be  deficient  excretion  rather 
thfn  excessive  production,  and  the  deficient  excretion  is  in 
turn  attributable  to  impairment  of  the  1-ction  of  the 
kidneys.    There  is  good  reason  to  ^^l-ve  with  Garrod  an^^ 
Luff  that  uric  acid  is  normally  produced  m  the  kidneys 
possibly  by  the  combination  of  urea  with  glycocine  brougM 
from  the  Uver.    The  uric  acid,  therefore,  manufactured  m 
the  k  dneys  but  not  excreted  in  the  gouty  subject  as  it 
ought  to  b  ,  is  absorbed  into  the  general  circula  ion  as 
solum  quadriurate.    Antecedent  to  the  go"ty  blood  state 
there  would  thus  appear  to  be  something  which  ™pairs  the 
Scretory  function  of'the  renal  epithelium,  and  this  is  doubt- 
less how  lead-poisoning  causes  gout.  tl^^ 
various  other  X:ZZ!'^s  «uf  is  due  to  a 
;rtii:i*  iSer  oftrmedulla  oblongata.    According  to 
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Ebstein,  the  primary  lesion  is  a  change  in  the  nutrition  of 
the  tissues  of  the  affected  joint ;  this  goes  on  to  necrosis, 
and  the  biurate  is  then  deposited  in  the  necrosed  tissue. 

Morbid  Anatomy.— Uric  acid  is  present  in  the  blood,i  and 
may  be  recognised  by  Garrod's  test.  Some  serum  obtained 
directly  from  the  blood  or  from  a  blister  is  placed  in  a  watch- 
glass  and  acidulated  with  acetic  acid.  A  linen  fibre  is  then 
placed  in  the  fluid,  and  the  latter  is  covered  and  left  to 
evaporate  in  a  warm  atmosphere.  If  the  gouty  condition  is 
present,  microscopic  examination  will  then  show  uric  acid 
crystals  adhering  to  the  fibre. 

The  biurate  is  deposited  in  the  connective  tissues,  especi- 
ally of  jomts,  but  also  in  the  ear  and  other  parts.  The 
metatarso-phalangeal  joint  of  the  great  toe  is  the  most 
frequent  seat  of  deposit.    This  takes  the  form  of  fine  needles 
arranged  m  a  stellate  manner  in  the  superficial  layers  of  the 
cartilage,  but  not  on  the  surface.    The  appearance  of  an 
articular  cartilage  containing  this  deposit  is,  as  Duckworth 
remarks,  exactly  like  that  which  would  result  from  smearing 
It  or  splashing  it  with  white  paint.    The  biurate  may  also  be 
deposited  in  the  other  tissues  of  joints,  or  in  parts  at  a  dis- 
tance,  as  m  the  external  ear,  tendons,  skin,  cerebral  mem- 
branes, and  kidneys.    The  selection  of  particular  tissues  by 
the  disease  is  probably  connected  with  the  amount  of  strain 
which  those  tissues  habitually  undergo.    Thus  washer- 
women su^^er  m  their  hands.    In  the  acute  attack  there  s 
arthritis  with  ef^uslon.    In  cases  of  long  standing  the  [om 
are  enlarged,  deformed,  and  stiff,  and  the  urlte  m  the 
joints  or  elsewhere,  collects  into  chalk-like  deposits  (tophi 
or  chalk-stones),  which  occasionally  ulcerate  through  the  stin 
In  addition  to  being  the  seat  of  uratic  deposfts  as  iust 
mentioned,  the  kidneys  are  often  the  seat  of'chrfnic^^X^^^ 
stitia  inflammation  (gouty  kidney)  ;  but  neither  of  these 
conditions  is  pecuhar  to  gout.    The  cirrhotic  kidney 

or  Sr'*~.^^?-^'^'  ^  j"^^*'       ^^lled  regular 

orar  cular  ;  when  it  is  present  elsewhere,  it  is  called  irreUar 

Uric  acid  is  not  found  in  the  blood  of  healthy  persons  hui  i« 
sometimes  found  in  leucocyth.mia  and  severe  an.La  ' 
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or  aharticular.  Sometimes  the  two  forms  co-exist.  When 
gout  suddenly  leaves  a  joint,  and  gives  rise  to  symptoms 
connected  with  an  internal  organ,  it  is  called  metastatic, 
retrocedent,  or  suppressed  gout.  If  the  attacks  rapidly  flit 
from  place  to  place,  it  is  flying  gout.  Articular  gout  may  be 
either  acute  or  chronic. 

Acute  Gout.— Sometimes  the  gouty  paroxysm  is  preceded 
by  slight  symptoms,  such  as  trifling  pains  in  the  joints, 
dyspepsia,  and  mental  irritability.    The  attack  usually  sets 
in  in  the  early  morning,  the  patient  being  awakened  by 
severe  pain  in  the  first  metatarso-phalangeal  joint,  usually 
of  the  right  side.    The  pain  becomes  intense,  but,  after 
some  hours,  abates.    The  joint  swells,  and  is  extremely 
tender     The  skin  over  it  is  red  and  cedematous,  and  the 
veins  are  distended.    There  is  sUght  fever,  and  the  urme  is 
concentrated.    Furring  of  the  tongue,  anorexia,  thirst,  and 
constipation  are  other  general  phenomena  of  the  attack. 
During  the  day  the  patient  may  be  fairly  comfortable,  but 
the  symptoms  recur  each  night.    In  this  way,  unless 
efliciently  treated,  the  '  fit.'  or  gouty  paroxysm,  is  prolonged 
for  a  week  or  two.    The  joint  does  not  suppurate.    As  the 
inflammation  passes  off,  well-marked  desquamation  sets  in. 

After  the  early  attacks,  the  affected  joints  usually  recover 
to  all  appearance  completely.  Moreover,  the  patient  often 
feels  much  better  than  he  did  for  a  considerable  time  before 
the  fit  He  is  now  likely  to  remain  free  from  attacks  lor  a 
period  of  months,  or  even  a  few  years.  But  after  several 
fits  have  occurred,  the  intervals  tend  to  become  shorter, 
more  joints  are  involved,  the  permanent  damage  to  pints 
becomes  greater,  and  the  recovery  in  the  --^-^/-^ 
complete.    And  so  the  disease  merges  mto  chronic  gout 

Suppressed  Gout.-li  the  fit  is  suppressed,  articular 
symptoms  may  be  replaced  by  gastro-intestmal  symptonis, 
suSi  as  pain,%omiting,  diarrhea,  and  famtness  ;  or  by 
cardiac  symptoms,  such  as  pain,  palpitation,  and  dyspnea 
or  bv  cerebral  symptoms,  such  as  dehrium  or  apoplexy.  It 
is  SssTble  that'lome  of  these  phenomena  are  uremic  and 
thaTthe  cardiac  manifestations  really  constitute  an  attack 

''Sc^:^i  the  acute  attacks  are  frequent  and  pro- 
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longed,  more  and  more  joints  suffer,  and  ultimately  serious 
deformity  and  immobility  may  ensue.  Tophi  develop 
around  the  joints,  in  bursae,  and  in  the  ears.  Sometimes  the 
overlying  skin  gives  way — for  instance,  over  the  knuckles — 
and  allows  the  chalk-like  material  to  escape,  either  in  a 
creamy  consistence  or  in  solid  particles.  Occasionally 
suppuration  takes  place  around  the  chalk-stones,  and 
promotes  their  removal.  The  chalky  material  consists  of 
microscopic,  needle-like  crystals  of  sodium  biurate.  The 
condition  of  the  urine  and  of  the  cardiovascular  system  is 
often  indicative  of  the  gouty  kidney.  Death  may  thus 
result  from  cerebral  haemorrhage,  uraemia,  inflammation  of 
serous  membranes,  etc. 

Irregular  Gout. — This  designation  is  applied  to  various  non- 
articular  affections  met  with  in  persons  who,  from  heredity 
or  from  their  manner  of  life,  are  predisposed  to  gout. 
Possibly  the  inflammatory  affections  of  this  class  are  actually 
due  to  deposits  of  the  biurate.  Thus  there  may  be  catarrh 
of  the  respiratory,  alimentary,  or  urinary  tract,  asthma, 
angma  pectoris,  glycosuria,  calculus,  eczema,  psoriasis, 
pruritus,  phlebitis,  iritis,  meningitis,  neuritis,  neuralgia,  etc. 

Diagnosis.— A  typical  attack  of  acute  gout  presents  no 
difficulty.  In  chronic  cases,  especially  if  the  foot  does  not 
suffer  first,  there  may  be  some  doubt,  and  tophi  should 
always  be  searched  for. 

In  osteo-arthritis  there  are  no  tophi.  Changes  in  the  bones 
take  place  early.  The  hands  suffer  more  than  the  feet.  The 
severe  forms  usually  occur  earlier  in  Hfe  than  gout,  are  common 
m  women,  and  are  due  to  causes  different  from  those  of  gout. 

Rheumatism  occurs  chiefly  in  young  adults  and  children 
Females  often  suffer.    A  history  of  gout  in  the  family  is 
probably  awanting,  whilst  a  rheumatic  family  tendency  may 
be  recognisable.    The  arthritis  involves  several  joints  even 
in  the  first  attack.    It  shows  no  preference  for  the  great  toe 
but  rather  for  the  middle-sized  joints.    It  tends  to  flit  from 
]oint  to  jomt  m  the  course  of  one  attack.    The  onset  is  not 
sudden  as  a  rule.    The  joints  are  swollen  and  occasionally 
reddened,  but  not  oedematous  or  covered  by  distended  veins 
There  are  no  tophi. 

15 
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Prognosis— Occasional  acute  attacks  are  not  dangerous 
to  life,  but  the  cerebral,  cardiovascular,  and  renal  disorders 
of  chronic,  irregular,  and  suppressed  gout  are  often  the  cause 
of  death  in  gouty  subjects. 

Treatment.— Individuals  who  are  in  any  way  predisposed 
to  gout  should  be  speciaUy  temperate  in  eating  and  drinking. 
Alcohol  should,  if  possible,  be  avoided  altogether,  but  if  it 
cannot  be  dispensed  with,  it  should  be  taken  in  the  form  of 
whisky  or  very  old  brandy,  and  not  as  wine  or  malt  liquor. 
Abundance  of  fresh  air,  regular  hours,  and  regular  exercise 
short  of  fatigue,  are  important.    The  diet  should  include  a 
moderate  amount  of  nitrogenous  food.    White  fish  may  be 
taken  very  freely,  and  butcher's  meat  more  sparmgly,  but 
meat  extracts  ought  to  be  avoided.    Pastries  and  sweet 
things  in  general  should  also  be  shunned.    Hot  water  may 
be  taken  with  advantage  on  rising  and  at  bedtime.  An 
occasional  dose  of  blue  pill  at  night,  followed  by  an  alkahne 
purge  in  the  morning,  may  be  recommended.  Mmeral 
waters  are  useful  chiefly  on  account  of  the  water  itself  ;  if 
gastric  or  hepatic  comphcations  are  present,  some  of  the 
mineral  ingredients  may  also  be  of  some  service.    But  when 
patients  go  to  Bath,  Buxton,  or  Aix-les-Bams,  they  drmk 
the  water  in  a  prescribed  manner,  abjure  for  the  time  high 
living  and  late  hours,  and  have  exercises,  massage,  baths, 
etc.,  to  stimulate  the  emunctories. 

In  the  acute  attack  the  inflamed  part  should  be  elevated 
and  wrapped  in  cotton-wool,  or  fomented.  A  mercurial 
purge  and  a  i-drachm  of  colchicum  wine  should  be  given 
at  once  Thereafter  20  minims  of  the  wine,  with  i  drachm 
of  potassium  citrate,  may  be  given  every  six  or  eight  hours, 
but  the  colchicum  should  be  stopped  as  soon  as  the  acute 
pain  has  been  relieved.  If  colchicum  f  ails,  morphine  may  be 
necessary.  The  diet  should  consist  of  milk  and  light  fari- 
naceous articles,  with  plenty  of  plain  water,  or  mineral  water 

free  from  sodium.  ^       ^  j  ,^ 

The  treatment  of  irregular  and  suppressed  gout  depends 
largely  upon  the  organ'afiected.  In  addition  to  d.etetrc 
leisures' iodide  of  potassium  and  bitter  tomes  may  be 

'''^f  cSonic  gout,  the  remedies  which  deserve  a  trial,  in 
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addition  to  dietetic  and  hygienic  measures,  include  colchi- 
cum,  guaiacum,  quinine,  arsenic,  mineral  waters,  and  baths, 
with  or  without  a  sojourn  at  one  of  the  watering-places 
which  specially  cater  for  this  class  of  case. 


2.  CHRONIC  RHEUMATISM. 

Definition.— A  very  chronic  affection,  occurring  chiefly  at 
and  after  middle  life,  and  characterised  by  stiffness  and 
sometimes  swelling  of  joints,  and  by  pain,  which  is  often 
aggravated  in  cold  and  damp  weather. 

Etiology.— Quite  exceptionally  this  disease  may  follow 
acute  or  subacute  rheumatism.    It  usually  sets  in  gradually 
m  persons  who  have  reached  or  passed  middle  life,  and  who 
through  their  occupations,  are  much  exposed  to  cold  and  wet ' 

Morbid  Anafomy.-There  is  very  little  effusion,  and  the 
cartilages  and  bones,  even  in  severe  cases,  may  be  scarcely 
altered.  But  the  capsule,  the  ligaments,  and  the  sheaths  of 
neighbouring  tendons,  are  thickened,  so  that  movement  is  im- 
paired.   Movement  is  often  associated  with  a  peculiar  sound. 

Symptoms.-Pain  and  stiffness  are  the  principal  symp- 
toms.   There  may  be  swelling.    The  affected  joints  may  be 

Z  "IT^:,^"'^        P"'"  aggravated  on  the  ap- 

proach 0  cold  or  wet  weather.  The  pain  is  a  severe  aching 
and  ,s  often  reheved  by  rubbing  and  by  using  the  limbs 
The  general  health  may  be  unaffected,  but  prolonged  and 
rldon  °'  '^^d  to  some  deterio- 

suffir  faS""'"  the  bones  and  cartilages 

In  chronic  gout,  tophi,  and  a  family  history  and  other 
evidences  of  the  gouty  diathesis  may  be  looked  for 

the  painndTrff' 1°'=      '^^'^""^ly  ^"^"^t^n  life,  but 
Treawnt  ''^  ^^--y  obstinate  and  persistent. 

Treatment—Patients  who  can  afford  it  should  winter  in  a 

^porSt    Tt        \  """"'"^y  °*  -  ve"  ; 

ntern  II  \  /  ""^^  *°       ^  number  of  drugs 

mternally  before  a  suitable  one  is  hit  upon.  Potassium 


15—2 


228  MANUAL  OF  MEDICINE 

iodide,  sodium  salicylate,  guaiacum,  sulphur,  arsenic,  and 
iron  may  be  tried.  Local  measures  may  also  be  employed— 
the  appHcation  of  methyl  salicylate  as  a  wet  dressing,  fara- 
dism,  bUstering,  painting  with  iodine,  the  actual  cautery, 
hot  douching,  exposure  to  hot  air,  and  persevering  massage. 
Resort  may  be  had  to  Bath,  Buxton,  Strathpeffer,  Aix-les- 
Bains,  or  some  other  suitable  watering-place.  If  severe 
pain  is  associated  with  the  presence  of  a  well-defined  fibrous 
tissue  nodule,  the  latter  may  be  excised  ;  or,  as  Stockman 
recommends,  from  5  to  8  minims  of  a  i  per  cent,  watery 
solution  of  chromic  acid  may  be  injected  into  its  substance. 


3.  MUSCULAR  RHEUMATISM  (Myalgia). 

Definition.— A  painful  affection  of  voluntary  muscles  and 
of  the  fibrous  tissues  with  which  they  are  connected. 

Etiology  —The  attacks  often  result  from  exposure,  espe- 
cially in  persons  of  a  rheumatic  or  gouty  tendency.  The 
disease  also  results  from  strain  of  the  fibro-muscular  struc- 
tures. One  attack  predisposes  to  another.  Stiff  neck  is 
specially  common  in  young  subjects,  lumbago  in  older  people. 

Morbid  Anatomy.-No  anatomical  changes  are  known  to 
exist  in  the  affected  tissues.    The  facts,  however,  pomt  to 
the  disease  being  an  inflammation  of  the  fibrous  tissue  o 
muscles.    The  ends  of  the  sensory  nerves  of  the  muscles 
Tre  situated  m  that  fibrous  tissue,  and  suffer  along  with  it. 

Symptoms  -The  onset  is  often  sudden,  but  there  may  be 
little  or  no  constitutional  disturbance.  Pam  is  the  leadmg 
sfl^^^^^  and  this  is  greatly  aggravated,  and,  mdeed  may 
be  on  y  experienced  when  the  affected  muscles  are  pu  into 
action  There  are  thus  both  an  attitude  and  an  actual  con- 
'd^^n  of  stiffness,  resulting  from  the  desire  to  avoid^^^^^ 
ment     The  usual  duration  is  several  days.    The  followmg 

is  chiefly  evolved         ome  ^^^^  ^^^^^ 

neck  may  be  painful.    It  «"ses  a  n 

Pleurodynia  (intercostal  myalgia)  occurs  cmeny 


MUSCULAR  RHEUMATISM 


229 


and  often  results  from  severe  coughing.  An  intercostal, 
pectoral,  or  serratus  muscle  may  be  at  fault.  There  may  be 
very  localised  tenderness.  The  suffering  is  apt  to  be  great, 
since  between  breathing  and  coughing  the  muscle  is  not 
allowed  to  rest.  The  respiratory  movements  are  restricted 
on  the  affected  side,  but  there  is  no  pleuritic  friction. 

Lumbago  affects  the  muscles  of  the  small  of  the  back,  and, 
while  generally  bilateral,  is  often  accompanied  by  unilateral 
sciatica ;  the  inflammation  of  the  fibrous  tissue  of  the  muscles 
extends  to  the  fibrous  sheath  of  the  nerve.  Intense  pain 
may  be  caused  by  an  attempt  to  straighten  the  back  after 
stooping.    The  affection  occurs  chiefly  in  adults. 

In  omodynia  the  muscles  about  the  scapula  are  involved. 
^ia.gnosis.~N euralgia  is  distinguishable  by  its  paroxysmal 
and  often  periodic  character,  the  different  etiology,  the 
absence  of  stiffness,  and  the  slight  influence  of  movement. 

Prognosis.— Recovery  is  almost  certain  to  take  place,  but 
renewed  exposure  may  lead  to  recurrence. 

Treatment.— Rest  is  important,  and  an  alkaline  purge  and 
dmretic  should  be  given  at  the  outset.  A  vapour  bath  may 
be  helpful.  Severe  pain  may  necessitate  an  injection  of 
morphme.  In  pleurodynia,  the  affected  side  of  the  chest 
should  be  strapped.  In  lumbago,  fomentations  are  very 
useful.  Another  valuable  procedure  is  acupuncture,  long 
needles  being  inserted  into  the  painful  muscles,  and  with- 
drawn after  ten  minutes.  Anodyne  Hniments  or  the  positive 
pole  of  the  galvanic  current  may  be  used  for  sedative  pur- 
poses and  blisters  or  the  cautery  for  counter-irritation, 
btrychnme,  qumme,  potassium  iodide,  guaiacum,  and 
sulphur  may  be  tried  in  chronic  cases.  Flannels  should  be 
worn  habitually,  and  draughty  water-closets  must  be 
avoided. 

4-  OSTEO-ARTHRITIS 

(Arthritis  Nodosa.  Arthritis  Deformans.  Rheumatoid 
ARTHRITIS.  Chronic  Rheumatic  Arthritis.  Rheu- 
matic Gout). 

Definition  -A  chronic  disease  characterised  by  changes  in 
tlie  tissues  of  jomts,  and  leading  to  deformity. 

Etiology.-The  disease,  as  seen  in  hospitals,  generally 
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begins  in  adults  before  the  age  of  fifty.  Women  suffer  more 
than  men,  especially  from  the  severe  types.  Among  the 
causes  are  debihtating  influences  of  all  kinds,  such  as  cold, 
damp,  menstrual  and  other  uterine  disorders,  lack  of  food 
and  clothing,  and  anxiety.  Joints  that  have  been  injured 
and  joints  which  have  been  the  seat  of  ordinary  rheumatism 
are  predisposed  to  osteo-arthritis.  The  joints  may  have  an 
inherited  susceptibility. 

The  pathology  is  obscure.  The  idea  that  the  disease  is  a 
combination  of  rheumatism  and  gout  ('  rheumatic  gout ')  is 
practically  obsolete.  The  theory  that  it  is  a  trophoneurosis 
receives  support  from  the  similarity  of  the  lesions  in  the 
joints,  muscles,  and  skin  to  those  of  locomotor  ataxy  and 
syringomyelia,  and  from  the  symmetry  and  progressive 
nature  of  the  disease  ;  but  anatomical  evidence  is  still 
awanting.  Another  view  is  that  it  is  a  chronic  infection, 
and  a  micro-organism  has  been  found  in  the  joints  by  Banna- 
tyne,  Wohlmann,  and  other  observers  ;  but  here,  too,  the 
evidence  is  not  conclusive. 

Morbid  Anatomy.— The  joints  are  enlarged  and  often  con- 
tain fluid.    The  changes  begin  in  the  cartilages  and  synovial 
membranes.    The  synovial  fringes  enlarge,  and  cartilage  may 
develop  in  them,  and  may  even  become  partly  ossified.  The 
articular  cartilages  become  soft  and  velvety,  and  are  worn 
away  by  the  friction  of  the  opposed  surfaces.    The  ends  of 
the  bones  thus  exposed  become  dense  and  polished  (ebur- 
nated).    At  the  edges,  where  there  is  but  httle  pressure, 
hypertrophy  of  the  cartilage  and  other  tissues  takes  place, 
and  this  leads  to  calcification  and  ossification,  so  that  the 
margin  is  lipped.    The  bony  outgrowths  which  develop  at 
the  margins  of  the  joints  are  called  '  osteophytes  The 
hgaments  may  be  much  thickened,  and  the  result  of  all  the 
changes  is  to  greatly  diminish  or  entirely  abolish  the  mobihty 
of  the  joint.    Such  ankylosis,  however,  except  m  the  case 
of  the  spinal  column,  is  not  due  to  actual  bony  union. 

The  muscles  which  act  upon  the  joints  undergo  wasting. 
Inflammation  has  sometimes  been  found  in  neighbouring 
nerves  Subcutaneous  fibrous-tissue  nodules  are  occasionally 
found.    The  heart  rarely  suffers  in  this  disease. 
Symptoms.-Several  clinical  types  are  recognised  : 
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I.  The  chronic  polyarticular  form  is  the  most  important. 
The  smaller  joints  (metacarpo-phalangeal,  interphalangeal, 
etc.)  tend  to  suffer  first  and  most,  but  the  middle-sized  and 
large  joints  are  often  involved  also.    The  joints  of  the  spine 
and  lower  jaw  may  suffer.    Pain,  tenderness,  impairment  of 
mobility,  and  enlargement  of  the  ends  of  the  bones,  often 
with  effusion  in  the  joints  and  slight  reddening  of  the  skin, 
are  the  principal  local  phenomena.    Grating  is  sometimes 
felt  on  passive  movement  of  the  joints.     The  disease  is 
roughly  symmetrical.    There  is  often  deflection  of  the  hand 
to  the  ulnar  side.    The  metacarpo-phalangeal  joints  are 
flexed,  and  those  of  the  second  and  third  digits  are  particu- 
larly apt  to  show  early  and  persistent  swelling.    The  inter- 
phalangeal joints  may  be  flexed,  extended,  or  distorted  in 
an  irregular  fashion.    The  muscles  waste,  and  there  may  be 
distinct  evidence  of  neuritis.    There  may  be  shght  pyrexia 
and  general  debihty.    In  severe  and  advanced  cases,  debility 
and  anaemia  are  well  marked,  and  considerable  pigmentation 
of  the  skin  may  be  present.    Under  treatment  many  of  the 
cases  cease  to  progress,  and  considerable  improvement  may 
take  place. 

2.  acute  polyarticular  ioim  is  m\ich.\&ss  common.  No 
enlargement  of  the  bones  is  recognisable,  but  there  is  fluid 
effusion  with  swelling  of  the  synovial  membrane  and  rapid  de- 
struction of  cartilage.  Fever  is  present,  and  the  case  may  thus 
for  a  time  resemble  ordinary  rheumatism.  After  some  weeks 
the  disease  becomes  stationary,  or  merges  into  the  chronic  type . 

3.  The  localised  form  is  often  monarticular,  and  affects 
especially  the  hip  {malum  coxce  senile)  or  shoulder  in  elderly 
persons.  It  may,  however,  affect  a  portion,  or  the  whole  of 
the  spinal  column.  The  condition  may  follow  an  injury. 
Pam,  muscular  wasting,  impaired  mobility,  and  grating  are 
the  prmcipal  signs.  The  hard  tissues  of  the  joint  may  be 
greatly  altered,  but  a  considerable  amount  of  movement  is 
usually  retained. 

There  are  two  varieties  of  progressive  ankylosis  of  the  spine 
one  or  both  of  which  may  perhaps  belong  to  the  localised 
type  of  osteo-arthritis.    (i)  The  Von  Bechterew  type  (spon- 
dyhtis  deformans)  is  characterised  by  rigidity  of  the  spine 
with  root-pams  and  degeneration  of  the  posterior  roots  and 
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columns.  (2)  The  Striimpell-Marie  type  {spondylose  rhizo- 
melique)  is  characterised  by  rigidity  of  the  spine,  with  disease 
of  the  large  joints  such  as  the  shoulder  and  hip,  but  without 
marked  nervous  symptoms.  I  have  met  with  a  case  where 
the  ankylosis  of  joints  was  almost  universal. 1 

4.  Heberden's  nodes  {digitorum  nodi)  are  the  bony  out- 
growths found  in  the  fingers,  especially  at  the  distal  inter- 
phalangeal  joints,  and  particularly  in  elderly  women.  At 
first  there  may  be  some  pain,  but,  as  a  rule,  the  condition 
comes  under  the  notice  of  the  physician  accidentaUy.  The 
patient,  fortunately,  is  not  likely  to  suffer  from  the  severe 

types  of  the  disease. 

^  A  special  type  has  been  described  by  Still  as  occurrmg 
in  children  before  the  second  dentition.  There  is  swelling 
with  great  stiffness  of  the  joints,  and  the  affection  usuaUy 
begins  in  the  knees,  wrists,  and  cervical  spine.  The  swell- 
ing is  connected  with  the  periarticular  tissues,  and  is  not 
due  to  changes  in  the  bones  or  cartilages,  so  that  there  is 
no  grating.  The  condition  is  painless.  There  may  be 
fever,  with  enlargement  of  the  related  lymph  glands  and 
of  the  spleen,  and  there  is  often  profuse  sweatmg.  It  has 
been  supposed  that  this  type  is  of  tubercular  origm. 

Diagnosis.-In  acute  rheumatism  there  is  no  hypertrophy 
of  the  bones  or  ligaments,  the  arthritis  f^^s  from  place  o 
place,  visceral  lesions  are  often  present,  and  the  history 
may  reveal  a  rheumatic  tendency. 

In  chronic  rheumatism  there  is  little  or  no  swelling  and 
the  bones  and  cartilages  are  altered  but  slightly,  if  at  all. 
The  general  health  may  be  good.  The  disease  occurs 
5n4ally  at  and  after'middle  life,  whereas  the  pamfu^ 
forms  of  osteo-arthritis,  with  the  exception  of  the  mon- 
artalar  variety,  are  met  with  chiefly  before  -idd^  age ^ 
In  chronic  gout  there  may  be  tophi,  or  a  history  of  acute 

''where  the  shoulder-joint  is  suspected  of  being  the  seat 
of  osteo-arthntis,  care  should  be  taken  to  exclude  trophic 
l.:^Is  of  the  'joint  and  its  muscles,  resulting  from  lesion 

""'chZfs  ,o^nt  Usease.  a  trophic  lesion  which  sometimes 
1  Bviiish  Medical  Journal,  May  25,  1901- 
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complicates  locomotor  ataxy,  is  characterised  rather  by  an 
increase  than  by  a  diminution  of  mobility.  There  may  be 
considerable  effusion  without  pain  in  the  affected  knee  or 
other  articulation.  The  distinctive  symptoms  of  locomotor 
ataxy  are  likely  to  be  present. 

Prognosis. — There  is  no  danger  to  life  except  in  those 
rare  instances  where  the  bony  wall  of  the  chest  is  fixed,  and 
where,  accordingly,  any  catarrhal  condition  of  the  respi- 
ratory tract  will  involve  considerable  risk.  Pain  may  be 
at  first  very  severe,  and  for  a  considerable  time  trouble- 
some. Mobility  is  greatly  impaired  in  bad  cases,  but  much 
benefit  may  be  looked  for  from  appropriate  treatment. 

Treatment.— It  should  be  remembered  that  the  disease  is 
one  of  debility,  and  that  depressing  modes  of  treatment 
are  objectionable.  In  acute  and  febrile  cases  Dover's  powder 
or  some  other  opiate  may  be  given  to  procure  sleep,  and 
one  or  two  moderate  doses  of  sodium  salicylate  may  some- 
times be  given  daily  with  advantage.  In  less  severe  cases 
the  same  remedies  should  be  employed,  with  the  addition 
of  arsenic,  and  the  patient  should  have  an  abundance  of 
nourishing  food,  with  cod-liver  oil,  and  perhaps  iodide  of 
iron  or  of  potassium.  Carbonate  of  guaiacol  is  another 
useful  drug. 

Local  treatment  is  very  important.    Fomentations  should 
be  applied  to  reheve  severe  pain.    Methyl  sahcylate  is 
another  excellent  local  anodyne.    Joints  that  are  not  very 
painful  should  be  immersed  for  ten  minutes  in  hot  wateV 
and  then  passively  moved  through  as  large  an  angle  as 
the  patient  can  tolerate  ;  this  should  be  repeated  once  or 
twice  daily.    When  pain  is  slight,  friction  or  continuous 
elastic  pressure  may  be  employed.    Small  blisters  may  be 
apphed   from   time    to   time.     If  severe   pain  persists 
obstinately,  much  good  may  be  obtained  from  the  use  of 
Corrigan's  button.    Flannel  clothing  should  always  be  worn 
next  the  skm.    A  warm,  dry  climate  is  desirable.  Patients 
who  can  afford  it  might  do  well  to  resort  early  to  Bath 
Buxton,  or  some  other  of  the  watering-places  which  have 
a  reputation  m  the  treatment  of  osteo-arthritis  ;  but  very 
encouraging  results  may  be  obtained  by  persevering  treat- 
ment at  home  or  in  hospital,  with  the  aid  of  a  good  nurse 
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5.  RICKETS  (Rhachitis). 

Definition. — A  disorder  of  the  general  nutrition  occurring 
in  infants,  and  characterised  especiaUy  by  changes  in  the 
bones. 

Etiology. — The  usual  age  of  onset  is  between  six  months 
and  eighteen  months  .1  Rickets  is  specially  common  among 
the  poor  of  large  cities,  because  of  improper  feeding,  impure 
air,  and  insufficient  sunhght.  Hand-fed  children  are  apt 
to  get  proprietary  and  other  foods  containing  an  excess  of 
starchy  matter  and  a  deficiency  of  fats  and  proteids,  and 
they  suffer  more  than  breast-fed  infants.  Unduly  pro- 
longed lactation  and  suckhng  of  the  child  during  pregnancy 
may  be  contributing  causes.  The  disease  is  occasionally 
met  with  among  the  children  of  the  rich.  It  is  not  in- 
herited. A  family  tendency  to  tubercle  is  believed  to  be 
antagonistic  to  the  development  of  rickets. 

Morbid  Anatomy.— The  most  marked  changes  are  at  the 
growing  ends  of  the  long  bones.    Ossification  from  cartilage 
at  the  junction  of  shaft  and  epiphysis  is  delayed  and 
irregular.    The  bluish  zone  of   multiplying  cartilage-cells 
is  greatly  swollen,  and  no  longer  bounded  by  weU-marked 
transverse   lines.    The   yehow   zone   of   calcification  of 
cartilage  is  also  irregular,  and  portions  of  yellow  may 
appear  in  the  blue  zone.    Bloodvessels  may  appear  m  the 
cartilage.    The  osteoblasts  under  the  periosteum  of  the 
shaft  also  increase  ;  but  here,  too,  bone  is  imperfectly  formed 
and  as  the  medullary  cavity  continues  to  grow  at  the  usual 
rate,  the  proportion  of  osseous  matter  in  the  thickness  of 
the  shaft  is  diminished.    The  softening  is  not  due  to  morbid 
absorption  of  earthy  matter  from  bone  already  ossified, 
but  to  delay  in  the  ossification  of  new  bone.    Thus  the 
ends  of  the  bones  are  enlarged  and  softened,  and  the  shafts 
are  thickened  and  too  readily  bent.    It  has  been  supposed 
that  the  immediate  cause  of  these  changes  is  local  hypersemia. 

1  A  rare  disease,  characterised  by  enlargement  of  the  ends  of  the 
bones  and  bending  of  the  hmbs,  has  been  de-ribed  as  occurring  m 
older  children,  and  has  been  named  late  nckets,  but  its  nature 
doubtful. 
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The  hver,  spleen,  and  lymphatic  glands  may  be  enlarged. 
The  muscles  are  pale  and  flabby. 

Pathology. — Different  theories  of  rickets  have  been  pro- 
posed. The  view  that  it  is  due  to  deficiency  of  Hme  in  the 
food  has  not  proved  satisfactory.  Another  theory  is  that 
it  is  an  infection,  and  another  that  it  depends  upon  atrophy 
of  the  thymus. 

Symptoms. — The  onset  is  insidious.i    A  very  charac- 
teristic combination  of  three  symptoms  was  pointed  out 
by  Sir  WiUiam  Jenner.    First,  the  child  sweats  freely  about 
the  head  ;   secondly,  it  throws  off  the  bedclothes,  whether 
the  atmosphere  is  hot  or  cold  ;  and,  thirdly,  it  cries  when 
it  is  handled,  probably  on  account  of  a  general  tenderness 
aU  over.    Fever  is  slight  or  absent,  unless  a  complication 
is  present.    There  may  be  considerable  muscular  weakness. 
Numerous  changes  take  place  in  the  bones.     The  anterior 
ends  of   the  bony  ribs   are    enlarged,   constituting  the 
'  rhachitic  rosary.'    In  inspiration  the  anterior  portions  of 
the  softened  bony  ribs  tend  to  yield,  and  thus  is  produced 
the  'rickety  chest,'  which  is  characterised  by  a  shallow 
vertical  groove  on  each  side.    Rickets  in  combination  with 
an  impediment  to  inspiration  evolves  the  '  pigeon-breast  ' 
and  the  transverse  depression  known  as  '  Harrison's  sulcus.' 
The  spine,  from  the  upper  dorsal  to  the  sacral  region, 
shows  a  single  curve  with  the  convexity  backwards,  the 
result  of  muscular  and  ligamentous  weakness.   Changes  in 
the  shape  of  the  pelvis  may  cause  serious  trouble  later  on 
m  connection  with  parturition.    The  face  is  small  in  com- 
parison with  the  head.    The  teeth  appear  late  and  decay 
early.    The  frontal  and  parietal  eminences  are  unduly 
promment.     The  closing  of  the  anterior  fontanelle  may 
be  greatly  delayed.    The  cranium  in  the  parieto-occipital 
region  may  be  thin  and  parchment-like  (' cranio-tabes,'  a 
condition  met  with  also  in  inherited  syphilis).    The  lower 
ends  of  the  forearm  bones  are  enlarged,  and  occasionally 
he  upper  hmbs  are  much  deformed  through  yielding  when 
the  child  creeps  about.    The  ends  of  the  long  bones  of  the 

'  The  disease  formerly  called  acute  rickets  is  now  recognised  as 
intcintile  scurvy.    (See  Scurvy.) 
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lower  limbs  are  also  enlarged,  especially  at  the  ankle.  The 
acquirement  of  walking  may  be  delayed,  and  if  the  child 
walks,  bow-leg  or  knock-knee  will  develop.  '  Green- 
stick  fracture  '  of  the  soft  bones  may  occur.  The  laxity  of 
the  ligaments  accounts  for  the  child  being  '  double-jointed.' 

The  abdomen  is  large,  owing  in  part  to  flatulent  dis- 
tension ;  but  the  body  as  a  whole,  including  the  limbs,  is 
stunted  in  its  growth,  and  the  child  is  often  '  backward  ' 
in  mind  also.  Sometimes  there  is  enlargement  of  the 
spleen  or  liver.  Rickets  predisposes  strongly  to  the  con- 
vulsive diseases  of  infancy  (general  convulsions,  laryngismus 
stridulus,  and  tetany). 

Diagnosis.  —  This  depends  upon  Jenner's  triad  of 
symptoms,  on  the  bony  deformities,  the  late  teething,  the 
tendency  to  convulsive  disorders,  and  the  conditions  under 
which  the  child  has  been  reared. 

Prognosis.— Rickets  is  not  fatal  directly,  but  complica- 
tions, such  as  broncho-pneumonia  and  diarrhoea,  may 
cause  death.  Respiratory  diseases  are  rendered  more  for- 
midable by  the  yielding  condition  of  the  chest-wall. 

OccasionaUy  the  deformities  persist  through  life,  and  thus 
a  deformed  pelvis  may  obstruct  labour.  Severe  bow-leg 
or  knock-knee  wiU  interfere  with  walking,  and  a  deformed 
chest  will  handicap  the  individual  if  he  should  suffer  from 
severe  bronchitis.  Sometimes  the  convulsions  of  infancy 
return  at  puberty,  and  continue  to  recur  as  ordinary  epilepsy. 

Treatment.— The  child  should  be  well  clad  and  kept  as 
much  as  possible  in  fresh  air  and  sunhght.  It  should  have 
a  warm  bath  daily,  but  chill  must  be  guarded  against.  Ihe 
ventilation  of  the  sleeping-room  should  be  attended  to 

If  the  child  has  been  fed  at  the  breast,  it  ought  to  be 
weaned,  and  to  be  nourished  chiefly  on  milk  diluted  with 
barley-water  or  lime-water.  Occasionally  ^he  yolk  ot  an 
egg  may  be  beaten  up  in  the  milk.  At  the  end  of  the  first 
year  beef-juice,  beef-gravy,  and  custard  may  be  given  m 
small  quantities.  Farinaceous  matter  must  be  added  to 
the  dietary  with  the  utmost  circumspection,  lest  it  cause 
ndigestion'and  abdominal  pain.  A  dose  of  castor  oi  or  of 
rhubarb  and  soda  may  now  and  then  be  given  with  ad- 
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vantage,  if  there  is  any  evidence  that  the  intestinal  contents 
are  causing  irritation.  Equal  parts  of  cod-liver  oil  and 
chemical  food  make  an  excellent  combination,  of  which  a 
teaspoonful  or  less  may  be  given  three  times  a  day.  Another 
remedy  is  phosphorus  {^^^  to  grain),  which  may  be 
given  twice  or  thrice  daily  in  a  sugar-coated  pill,  or  dis- 
solved in  olive  oil.  To  avoid  deformities  as  far  as  possible 
the  child  should  be  prevented  from  walking.  This  may  be 
done  by  applying  to  the  legs  hght  splints  which  project 
beyond  the  feet,  and  which  may  be  removed  at  bedtime. 


6.  MOLLITIES  OSSIUM 

(Osteomalacia.  Malacosteon). 

Definition.— A  disease  characterised  by  progressive  soften- 
ing of  the  bones  and  leading  to  serious  deformity. 

Etiology.— The  disease  is  rare,  and  much  rarer  in  Britain 
than  in  certain  parts  of  the  Continent.  It  occurs  chiefly 
among  the  poor.  It  is  almost  confined  to  adult  life,  and  is 
many  times  more  frequent  in  women  than  in  men.  The 
symptoms  are  often  first  noticed  in  pregnancy,  and  they 
may  cease  after  parturition,  to  make  progress  again  in  each 
succeedmg  pregnancy.  The  disease  attacks  chiefly  multi- 
parcT.  Excess  of  lactic  acid  in  the  bone-marrow  has  been 
suggested  as  a  cause,  but  the  true  nature  of  the  condition 
IS  still  a  mystery. 

Morbid  Anatomy.-The  bony  trabecute  become  de- 
calcified and  soon  afterwards  the  lacuna;  with  their  cor- 
puscles disappear,  and  are  replaced  by  a  soft  vascular 
gelatinous  tissue,  which  may  have  already  replaced  the 
marrow.  Haemorrhages  often  occur  in  this  new  tissue. 
The  process  begins  in  the  medulla,  and  gradually  extends 
towards  the  surface  of  the  bone.  The  periosteum,  how- 
ever, remains  unaltered.  Bone  in  this  condition  may  be 
cut  with  a  knife.  ^ 

the  pelvis  and  limbs,  and  difficulty  in  walking.  Under  the 
weight  of  the  body  the  pelvis  becomes  greatly  deformed 
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The  sacral  promontory  and  the  acetabula  are  approximated 
to  one  another,  so  that  the  symphysis  projects  forwards 
Hke  a  beak.  A  well-marked  vertical  groove  may  develop 
on  each  side  of  the  thorax  through  the  pressure  of  the  arms 
upon  the  ribs.  Multiple  fractures  as  well  as  bendings  may 
occur.  Frequently  the  disease  is  not  recognised  till  the 
accoucheur  makes  a  pelvic  examination.  The  lime  salts 
absorbed  from  the  bones  are  eliminated  in  the  urine  and  faeces. 

Diagnosis.— This  depends  on  the  age  and  sex  of  the 
patient,  the  early  affection  of  the  pelvis,  and  the  marked 
softness  of  the  bones  involved. 

Prognosis.— Occasionally  the  disease  undergoes  arrest,  but 
it  is  generally  progressive,  and  the  patient  dies  after  some 
years,  perhaps  from  an  intercurrent  respiratory  affection,  or 
as  the  result  of  an  operation  undertaken  to  effect  delivery. 

Treatment.  —  Careful  attention  should  be  paid  to  food 
and  hygiene.  Beneficial  results  have  been  reported  from 
oophorectomy  and  from  the  internal  use  of  bone-marrow 
and  phosphorus. 

7.  FRAGILITAS  OSSIUM. 

Definition.  —  A  condition  characterised  by  abnormal 
brittleness  of  the  bones  of  primary  origin. 

Etiology.— The  tendency  to  this  idiopathic  brittleness 
may  be  inherited  and  run  in  families,  but  otherwise  prac- 
tically nothing  has  been  learned  as  to  its  cause,  either  from 
morbid  anatomy  or  in  other  ways. 

Symptoms.— The  first  fracture  generally  occurs  m  early 
life,  as  a  result,  perhaps,  of  the  most  trifling  cause.  The 
bone  is  not  soft,  the  fracture  is  not  greenstick,  and,  as  a 
rule  it  unites  readily.  The  general  health  is  unaffected. 
After  many  fractures  have  been  sustained,  there  may 
obviously  be  some  deformity. 

8.  DIABETES  MELLITUS. 
Definition— A  disorder  of  nutrition  characterised  by 

persistent  and  well-marked  glycosuria,  and  often  accom- 
panied by  polyuria  and  emaciation. 
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Etiology.— Diabetes   ('  the   gout   of   the  carbohydrate- 
eater  ')  may  occur  at  any  age,  but  is  specially  common 
between  thirty  and  sixty.    It  is  more  common  in  males 
than  in  females.    There  is  sometimes  a  hereditary  or 
family  tendency  to  the  disease.    Thus,  a  boy  who  re- 
covered in  my  wards  (for  the  time,  at  least)  was  the  fifth 
child  of  the  family  to  suffer.    Two  brothers  and  two  sisters 
had  already  died  of  diabetes.    The  disease  is  occasionally 
met  with  in  husband  and  wife.    The  rich  suffer  more  than 
the  poor,  and  the  special  liability  of  the  Jewish  race  is 
well  known.    Other  favouring  conditions  are  obesity,  gout, 
excess  in  food  and  drink,  a  sedentary  life,  city  life,  hard 
brain-work,  anxiety,  infectious  fevers,  and  lesions  of  the 
nervous  system.    Mental  shock,  with  or  without  injury  to 
the  head,  abdomen,  or  some  other  part  of  the  body,  may  be 
followed  by  diabetes  in  the  course  of  weeks  or  months. 
Malaria  and  syphilis  have  also  been  regarded  as  causes. 

Pathology  and  Morbid  Anatomy.— Two  opposing  theories 
are  held,  which  are  based  on  different  views  as  to  the 
so-called  glycogenic  function  of  the  liver. 

1.  On  the  one  hand,  Claude  Bernard  taught  that  the 
carbohydrates  of  food  are  stored  up  in  the  Uver  in  the  form 
of  glycogen,  and  that  the  latter  is  reconverted  into  sugar 
and  discharged  into  the  blood  as  required  for  the  needs 
of  the  organism.  Those  who  follow  Bernard,  therefore 
suppose  that  in  diabetes  the  excess  of  sugar  in  the  blood' 
and  consequently  its  appearance  in  the  urine,  are  due  to 
increased  production  of  sugar  by  the  liver,  or  to  diminished 
consumption  by  the  tissues,  or  to  both  causes.  In  severe 
cases  sugar  may  also  originate  from  the  tissues 

2.  On  the  other  hand,  according  to  Pavy,  any  change  in 
the  proportion  of  sugar  in  the  blood  is  speedily  reflected 
m  the  urme  The  blood,  like  other  parts  of  the  body,  con- 
tains normally  a  very  minute  quantity  of  sugar,  and  by 
modern  delicate  tests,  though  not  by  those  ordinarily  used 
m  clinicaJ  work,  sugar  can  be  recognised  in  the  urine. 
Pavy  holds  that,  under  normal  conditions,  carbohydrate 
IS  prevented  from  reaching  the  blood  by  being  transformed 
by  the  mtestmal  villi  and  the  liver,  partly  into  fat.  and 
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partly  into  a  proteid  which  has  tl^e  cliemical  constitution 
of  a  glucoside.    He  liolds,  therefore,  that  in  simple  gly- 
cosuria there  is  lessened  activity,  relatively  or  absolutely, 
of  the  sugar  -  transforming  mechanism,  which  thus  allows 
some  of  the  carbohydrate  to  pass.    In  ordinary  diabetes, 
this  deterioration  is  more  serious  ;  whilst  in  the  acute  form 
seen  in  young  adults,  not  only  is  there  a  breakdown  of  this 
mechanism,  but  the  proteid  of  the  tissues  is  split  "P.  prob- 
ably by  a  pathologically-developed  ferment  m  the  blood, 
and  this  proteid  (being  a  glucoside)  yields  glucose  as  one 
product  of  its  decomposition. 

Pavy  regards  diabetes  as  a  disease  of  the  nervous  system 
operating  through  the  vasomotor  system. 

In  half  or  more  of  the  cases,  changes  of  various  kmds  are 
found  in  the  pancreas.    Moreover,  complete  extirpation 
of  the  pancreas  in  dogs  is  followed  by  diabetes.    But  if  a 
portion  of  the  pancreas  remains  in  the  body  either  m  its 
original  situation  or  after  transplantation,  diabetes  does 
not  occur,  so  that  probably  this  organ  produces  an  mtemal 
secretion  which  decomposes  sugar.    This,  however  does 
not  explain  all  cases  of  diabetes,  since  in  a  considerable 
™oportion  the  pancreas  has  been  found  normal  even  under 
LTcroscopic  examination.    The  part  of  the  pancreas  which 
Tconnected  with  diabetes  is  the  islands  of  Langerhans. 
These  may  be  looked  upon  as  constituting  a  ductless  gland 
Ind  arrthe  source  of  the  internal  or  glycolytic  secretion  of 
the  pancreas.  When  they  are  destroyed  by  malignant  disease 
^oCTthe  whole  gland,  or  by  the  interacmar  type  of 
chronic  interstitial  pancreatitis,  diabetes  results.    But  in 
^he Tterlobular  type  of  chronic  interstitial  pancreatitis 
th     si  nd   o   Langerhans  escape,  and  there  is  -  glyco- 
suria    Glycosuria  -may  be  regarded  as  a  relatively  un- 
common symptom  of  pancreatic  disease.! 
Tn  the  Iver  there  is  no  constant  lesion,  but  the  organ  is 
often  enla  ged  and  fatty.    There  is  no  constant  change  in 

Ins  such  as  tumour,  softening,  or  hemorrhage,  have 
r  The'  association  of  diabetes  and  panereatio  disease  was  first 
pointed  out  by  Cawley  in  1788. 
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been  found,  and  these  may  have  caused  the  diabetes. 
Multiple  neuritis  and  degeneration  in  the  posterior  columns 
of  the  spinal  cord  may  also  be  present.    The  arteries  are 
often  atheromatous.    The   hlood  contains  an  excess  of 
sugar  and  sometimes  of  fat  (lipaemia).    Glycogen,  which 
may  be  present  in  the  plasma  of  normal  blood,  is  found  in 
diabetes  in  the  polymorphonuclear  leucocytes.  Tubercu- 
losis of  the  lungs  is  common,  and  pneumonia,  broncho- 
pneumonia,  and  gangrene   are   also   observed.    In  the 
kidneys  there  may  be  some  fatty  change,  and  there  is 
sometimes  hyaline  degeneration  of  the  tubular  epithelium. 
The  bladder  is  occasionally  hypertrophied.    Charles  Work- 
man holds  that  the  most  constant  change  is  hypertrophy 
of  the  whole  thickness  of  the  duodenal  mucous  membrane. 

Symptoms.— The  onset,  though  occasionally  acute  is 
usually  gradual.    The  principal  symptoms  are  increase  in 
the  quantity  of  urine  and  in  the  frequency  of  micturition 
thirst,  hunger,  and  loss  of  flesh  and  strength.    Apart  from' 
complications,  the  skin  is  usually  dry,  and  the  temperature 
normal  or  subnormal.    The  tongue  is  often  abnormally 
red,  and  a  sweet  taste  may  be  present  in  the  mouth.  Con- 
stipation may  be  obstinate,  though  diarrhoea  is  sometimes 
present,  perhaps  owing  to  the  character  of  the  antidiabetic 
diet.   In  elderly  people  diabetes  is  often  of  a  mild  tvpe 
and  may  affect  the  general  health  very  little  ' 
The  urine  is  pale,  acid,  and  sweet-smelling.    In  cases  of 

T  ^^^^^^^^^  '  ''^^  P-^^'  with 

a  specie  gravity  of  1035  to  1045,  and  a  daily  output  of 

the  extent'ofT  "  ^^^^^^^  ^^ne  to 

the  extent  of  from  8  to  12  per  cent.    The  specific  gravitv 

Z^,'^:^,t  '""^{^f  ^^^^^^^^  '"^^ 

XcTs  Ld  oth  "^'^^"^^^^  ^Id-ly  persons.  Febrile 
attacks  and  other  mtercurrent  illnesses  often  cause  fh^ 

"Ich  tienced  bvtr^?  ^^^^ 
lunuencea  by  diet.    The  sugar  is  dextrose  C  H  O 

depend  If  1^^^  ^^P'^  ^^^^  '  -veral  of  these 
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I.  Fehling's  Test.— Two  solutions  are  made  and  are  mixed 
in  equal  quantities  immediately  before  use.    The  first 
contains  copper  sulphate,  sulphuric  acid,  and  distilled 
water.    The  second  contains  sodium  potassium  tartrate, 
sodium  hydroxide,  and  distilled  water.    Equal  volumes  of 
these  make  Fehling's  solution.    To  examine  for  sugar,  a 
drachm  of  this  solution  is  put  in  a  test-tube,  and  boded  to 
test  its  purity.    If  the  fluid  remains  unaltered,  the  sus- 
pected urine  is  then  added  in  small  quantities  at  a  time,  the 
mixture  being  raised  to  the  boiling-point  after  each  addition. 
If  sugar  is  present  in  any  quantity,  a  red  (anhydrous)  or 
a  yeUow  (hydrated)  precipitate  of  the  suboxide  of  copper 
will  appear.    If  the  sugar  is  less  than  i  per  cent,  of  the 
urine,  precipitation  takes  place  more  slowly,  and  the  change 
in  colour  is  to  olive-green  instead  of  to  red.    Boiling  shou  d 
not  be  prolonged,  and  the  urine  in  the  test-tube  should 
never  be  in  excess  of  the  Fehling's  solution  ;  otherwise 
fallacies  may  arise.    For  instance,  with  prolonged  bodmg 
the  copper  salt  may  be  reduced  by  uric  acid,  or  by  glycu- 
ronic  acid,  which  may  be  present  m  the  urme. 

TTrommer'sTest.-Toibe  urine  in  a  test-tube  are  added 
a  few  drops  of  a  saturated  solution  of  copper  sulphate. 
Then  liquor  potass^  is  added  drop  by  drop,  gmng  a  bluish- 
white  precipitate  (hydrated  peroxide  of  copper).  More 
iTquor  potasL  is  added  till  the  precipitate  dissolves  and  a 
deep  btae  solution  of  cupnc  oxide  results.    On  he^  t^^"^ 
Sure,  the  anhydrous  (red)  or  the  hydrated  (yellow) 
Tuboxid;  of  copper  is  precipitated  if  sugar  be  present. 
TS^'s  B--"'^  r^^'-The  urine  is  mixed  with  an 
ecual  quantity  of  a  saturated  solution  of  sodium  carbonate 
aTew  gra  ns  of  nitrate  of  bismuth  are  added,  and  the  mixtur 
is  boiL.    In  the  presence  of  sugar  the  white  nitrate 
reduced  to  the  metallic  state,  becommg  black.     The  test 

^^TmS^-  ^-^^^^7^f1ugrr 

nnd  liquor  potass^  are  mixed  and  boiled.    If  sugar 
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of  picric  acid  some  liquor  potassae  is  added.  The  mixture 
IS  boiled  and  then  added  to  an  excess  of  urine.  If  sugar 
is  present,  a  deep  red  colour  is  produced. 

6.  Fermentation  Test.— A  test-tube  is  filled  with  the  sus- 
pected urine,  and  a  smaU  fragment  of  yeast  is  added,  the 
tube  being  then  inverted  over  a  dish  containing  urine  from 
the  same  source.  If  sugar  is  present,  it  is  decomposed  by 
the  yeast  mto  alcohol  and  carbon  dioxide,  and  this  gas 
accumulating  in  the  tube,  gradually  expels  the  urine.  The 
test  IS  reliable,  though  not  very  dehcate. 

7.  Phenyl-hydrazin  Test.—A.  test-tube  is  filled  to  the 
depth  of  i  an  inch  with  hydrochlorate  of  phenyl-hydrazin 
and  the  same  amount  of  sodium  acetate  is  added  The  tube 
IS  then  half  filled  with  the  suspected  urine,  and  the  mixture 
IS  boiled  for  several  minutes,  and  then  allowed  to  stand  for 
from  twenty  mmutes  to  several  hours.  If  sugar  is  present 
a  yellow  deposit  takes  place,  consisting  of  sheaves  of  bright 
yellow  needle-like  crystals  of  phenyl-glucosazone.  This  is 
a  very  valuable  test. 

8.  The  folariscope  is  also  available  as  a  test  for  the 
presence  of  dextrose  in  the  urine. 

Quantitative  Tests.~i.  Fehling^s  Solution  is  the  best  A 
standard  solution  (different  from  that  described  above  as 
used  for  qualitative  work)  is  prepared  so  that  10  cc.  of  the 
solution  will  be  decomposed  by  0-05  gramme  glucose  In 
practice  10  cc  of  the  standard  solution  are  put  in  a  porcela  n 
capsule  over  a  spirit  lamp,  and  then  diluted  with  an  en ua^ 
volume  of  water,  and  boiled.  Obviously  the  solution  in'the 
capsule  will  be  completely  reduced-so  that  its  blue  colour 

wnen  boiling.    The  urme  to  be  examined  is  diluted  with 

The  dUut  d  u  „f  '  """"^  ='°PP^d. 

^xiuLcu  urine  tnat  escapes  from  the  h^^rMic.      V  • 

0  05  .ra..e  sugar,  so  that  ^one-tenth'o?  ttT^uant^'of 
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undiluted  urine  must  contain  0-05  gramme  sugar.  If  the 
total  quantity  of  urine  passed  in  twenty-four  hours  be 
divided  by  the  amount  of  undiluted  urine  used  to  reduce 
the  solution  in  the  capsule,  and  the  result  be  multiplied 
by  0-05  gramme,  the  daily  output  of  sugar  is  ascertained. 
The  sample  tested  should  be  taken  from  the  mixed  urine  of 
the  whole  twenty-four  hours. 

2.  In  Roberts's  Fermentation  Test,  the  sample  of  urme  to 
be  examhied  is  divided  into  two  parts,  which  are  placed  in 
separate  dishes,  side  by  side,  in  a  warm  place.  Yeast  is 
then  added  to  one  of  the  specimens  only.  Withm  twenty- 
four  hours  fermentation  should  be  complete,  and  the 
specific  gravity  of  each  specimen  is  ascertained.  The 
fermented  specimen  has  lost  much  density  through  loss  ot 
su^ar  and  presence  of  alcohol,  while  the  other  has  gamed 
a  httle  by  evaporation.  The  difference  in  degrees  of 
density  between  the  two  represents  roughly  the  grams  of 

sugar  per  ounce.  1     -j  • 

I  In  Pavy's  Ammoniated  Copper  Test  the  suboxide  is 
not  precipitated.  The  observation  of  the  complete  dis- 
charge of  the  colour  is  therefore  not  interfered  with  by 

turbidity  of  the  fluid. 

4  Johnson's  Picric  Acid  Test  may  be  used  for  quanti- 
tative purposes,  since  the  depth  of  the  red  colour  is  pro- 
portional to  the  richness  in  sugar  of  the  urine  exammed 
A  standard  solution  of  acetate  of  iron  is  used  to  represent 
the  colour  of  urine  which  contains  a  certain  proportion  of 
sugar  reduced  by  picric  acid,  caustic  potash,  and  boiling 
The  amount  of  dilution  required  to  bring  the  urme  to  he 
same  colour  as  the  standard  iron  solution  mdicates  the 

richness  in  sugar. 

.  The  polanmetercKa  also  be  used  in  quantitative  measure- 
ment, since  the  richer  the  urine  is  in  dextrose,  the  fur  lier 
t  th^  plane  of  polarised  light  rotated  towards  the  right. 

In  diabetes  the  excretion  of  urea  is  increased.  Moreover, 
certain  abnormal  substances,  in  addition  to  sugar  may  be 
present  in  the  more  severe  types  of  the  disease.  The  most 
fmportant  of  these  are  diacetic  acid,  acetone,  and  ^-oxy- 
butyric  acid. 
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Diacetic  add  in  the  urine  is  recognised  by  the  perchloride 
reaction.  The  official  solution,  or  the  tincture  of  the  per- 
chloride, when  added  to  urine  containing  diacetic  acid, 
produces  a  deep  reddish-brown  or  port-wine  colour.  A 
faUacy  may  arise  with  the  urine  of  patients  who  are  taking 
salicylic  acid  or  antipyrin.  In  these  cases  the  acetone  test 
should  be  tried.  The  result  is  positive  if  diacetic  acid  is 
present,  and  negative  if  the  apparent  reaction  with  the 
perchloride  is  not  due  to  diacetic  acid. 

To  detect  acetone  in  the  urine,  the  nitro-prusside  test  is 
recommended  by  Pavy  as  the  best  for  clinical  purposes. 
To  a  few  c.c.  of  the  urine  add  a  small  piece  of  sodium  nitro  ■ 
prusside,  and  then  a  httle  caustic  soda.  If  acetone  is 
present,  a  cherry-red  colour  is  produced,  which  soon  fades. 
If  an  excess  of  acetic  acid  is  now  added,  a  carmine-red 
colour  appears  if  acetone  is  present. 

The  presence  of  jS-oxybutyric  acid  is  indicated  by  the 
different  results  obtained  from  Fehling's  solution  and 
from  the  polarimeter  in  the  quantitative  estimation  of 
sugar.  If  no  4J^-oxybutyric  acid  is  present,  the  two  methods 
yield  practically  the  same  result.  If  the  acid  (which  is 
levo-rotatory)  is  present,  it  partly  neutrahses  the  rotation 
of  the  plane  of  polarised  light  which  is  due  to  the  (dextro- 
rotatory) dextrose.  In  clinical  work,  indeed,  the  difference 
between  the  two  results  may  be  taken  as  an  index  of  the 
amount  of  ^-oxybutyric  acid  present. 

Complications.— Coma  is  frequent  and  is  almost  invariably 
fatal.  About  half  the  cases  of  diabetes  end  in  this  way 
In  the  most  common  form,  the  onset  is  rapid  or  almost 
sudden.  There  is  abdominal  pain,  with  languor,  constipa- 
tion, and  perhaps  vomiting.  Drowsiness  follows,  and  the 
breathmg  becomes  very  deep  ('air-hunger'),  though  not 
much  accelerated.  The  breath  and  the  urine  may  have  a 
sweet  odour,  suggestive  of  apples  or  chloroform,  and  due 
to  the  presence  of  acetone.  The  drowsiness  deepens  into 
coma,  and  death  results  within  one  or  two  days.  In  a  less 
common  form,  the  signs  of  collapse  set  in  suddenly,  especially 
after  muscular  exertion  ;  consciousness  is  lost,  and  death 
takes  place  m  a  few  hours.    In  a  third  and  uncommon  type 
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there  are  headache,  disordered  gait,  and  increasing  drowsi- 
ness, without  air-hunger.  Sometimes,  however,  the  coma 
is  ursemic,  and  sometimes  it  begins  as  suddenly  as  apoplexy. 
When  coma  sets  in,  the  urine  frequently  contains  albumen 
and  numerous  hyaline  and  granular  casts.  It  may  smell 
of  acetone,  and  may  contain  acetone  and  diacetic  acid  as 
well  as  /^-oxybutyric  acid,  from  which  both  are  derived. 
The  excretion  both  of  urine  and  of  sugar  may  diminish. 

Coma  appears  to  be  favoured  by  early  life,  by  muscular 
fatigue,  by  obstinate  constipation,  by  high  acidity  of  the 
urine,  and  by  a  sudden  change  to  an  antidiabetic  diet.  It 
is  now  recognised  that  the  characteristic  coma  ^of  diabetes 
is  due  to  the  accumulation  in  the  blood  and  tissues  of 
/3-oxybutyric  acid,  but  this  is  not  to  be  looked  upon  as  a 
toxic  agent  which  of  itself  poisons  the  tissues.    It  is  harmful 
much  more  through  its  acid  character,  and  the  coma  is 
immediately  due  to  non-removal  of  carbonic  acid  from 
the  tissues.    This  results  from  the  acidosis  or  diminished 
alkalinity  of  the  blood,  and  this,  again,  is  due  to  the  tissue 
disintegration  which  goes  on  in  severe  diabetes. 

As  Pavy  points  out,i  excessive  proteid  disintegration  is 
accompanied  by  excessive  acid  production.  Thus  the 
sulphur  and  phosphorus  of  the  broken-down  tissues  are 
oxidised  to  form  sulphuric  and  phosphoric  acids,  and  these 
acids,  together  with  the  diacetic  and  /S-oxybutyric  acids  in 
diabetes,  neutralise  much  of  the  alkaU  of  the  blood,  with 
the  result  that  an  acidosis  is  estabHshed.  The  probability 
that  acidosis  is  the  cause  of  diabetic  coma  is  strongly  sup- 
ported by  the  results  of  experiment,  and  also  by  the  fact 
that  large  doses  of  sodium  bicarbonate  have  sometimes 
restored  comatose  diabetic  patients  to  consciousness.  More- 
over, the  coma  can  hardly  be  attributed  to  the  direct  toxic 
action  of  y9-oxybutyric  acid,  since  the  acetone  series  of  bodies 
is  not  poisonous. 2    Under  normal  circumstances  the  greater 

1  '  On  the  Acetone  Series  of  Products  in  Connection  with  Diabetic 
Coma  '  {Lancet,  1902,  ii.  64  et  seq.). 

2  Acetone  is  volatile,  and  escapes  in  part  by  the  lungs,  so  that  it  may 
be  recognised  in  the  breath.  Traces  of  acetone  may  be  present  in  the 
breath  and  urine  of  healthy  persons>  and  the  three  bodies  of  this 
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proportion  of  the  carbonic  acid  in  the  blood  is  conveyed 
from  the  tissues  to  the  lungs  by  the  alkaU  of  the  blood  ; 
the  carbonic  acid  produced  in  the  tissues  joins  the  sodium 
carbonate  of  the  blood  to  form  sodium  bicarbonate,  and 
when  it  reaches  the  lungs  it  detaches  itself  again  from  the 
alkali.  The  carbonic  acid  is  conveyed  from  the  tissues  by 
the  sodium  carbonate  of  the  blood,  just  as  the  oxygen  is 
conveyed  to  the  tissues  by  the  haemoglobin.  But  if  the 
excess  of  acid,  which  results  in  diabetes  from  excessive 
tissue  disintegration,  neutralises  almost  all  the  alkali,  the 
carbonic  acid  will  accumulate  in  the  tissues — a  condition 
which  readily  explains  the  air-hunger  of  diabetic  coma. 

Phthisis  pulmonalis  is  the  cause  of  death  in  about  a  third 
of  the  cases  of  diabetes.  Pyrexia,  cough,  and  other  symp- 
toms may  be  slight  or  absent,  though  the  pulmonary  lesion 
is  advancing  rapidly. 

Boils  and  carbuncles  are  common.  A  much  rarer  skin 
comphcation  is  xanthoma.  Pruritus  is  very  common  about 
the  genitals,  and  may  cause  intense  distress  ;  it  results  from 
the  deposition  of  glucose.  Gangrene  occurs  in  various  parts, 
but  especially  in  the  lower  limbs.  (Edema  of  the  ankles, 
albuminuria,  neuralgia,  cataract,  retinitis,  impotence,  dental 
caries,  pneumonia,  broncho-pneumonia,  and  pulmonary 
gangrene  may  also  be  mentioned.  The  knee-jerks  are  often 
absent,  and  there  may  be  more  definite  evidence  of  neuritis 
in  the  form  of  numbness,  anaesthesia,  pains,  and  paresis  in 
the  lower  limbs. 

Varieties.— Diabetes  may  be  classified  as  acute  and  chronic. 
The  acute  form  is  chiefly  seen  in  young  subjects.  The 
chronic  form  is  specially  common  after  middle  life— for 
mstance  in  gouty  people.  Another  classification  is  into 
dietetic  or  alimentary,  nervous  or  neurotic,  and  pancreatic.  In 
the  dietetic  form,  the  inability  to  assimilate  carbohydrates  is 
not  absolute,  but  appears  only  when  more  than  a  certain 
amount  of  such  food  is Jaken.  The  neurotic  type  is  sup- 
group  may  be  found  in  the  urine  in  other  morbid  conditions  besides 
diabetes.  They  have  the  same  origin,  but  represent  different  stages 
ot  oxidation.  In  diabetes  several  ounces  of  yS-oxybutyric  acid  may 
be  excreted  each  day.  ^ 
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posed  to  depend  on  disease  in  some  part  of  the  nervous 
system.  In  the  pancreatic  form,  some  evidence  of  pancreatic 
disease  may  be  recognisable  on  examination  of  the  abdomen  ; 
or  the  stools  may  contain  undigested  fat.  Pavy  distinguishes 
two  types,  alimentary  and  composite.  In  the  alimentary 
form  there  is  a  failure  to  assimilate  carbohydrates,  which 
thus  reach  the  blood  in  the  form  of  dextrose,  and  appear  in 
the  urine.  In  the  composite  variety  there  is,  in  addition,  a 
retrograde  tissue-metamorphosis,  and  this  leads  to  the 
appearance  in  the  urine,  not  only  of  dextrose,  but  also  of 
bodies  produced  b}^  that  metamorphosis,  including  the 
acetone  series  of  bodies.  Bronzed  diabetes  is  the  rare  variety 
which  develops  in  the  course  of  hcemochromatosis,  a 
disease  characterised  by  cirrhosis  of  the  liver  {diabetic 
cirrhosis)  and  pancreas,  with  general  pigmentation  ;  the 
glycosuria  ensues  when  the  fibrosis  of  the  pancreas  leads  to 
destruction  of  the  islands  of  Langerhans. 

Diagnosis. — This  depends  on  the  association  of  one  or 
more  of  the  symptoms  already  mentioned  with  the  persist- 
ence of  glycosuria  for  a  considerable  period  of  time.  In 
practice  two  questions  may  arise  :  (i)  whether  a  doubtful 
reaction  on  testing  is  really  due  to  sugar  ;  and  (2)  whether  the 
presence  of  slight  glycosuria  entitles  the  case  to  be  regarded 
as  one  of  diabetes.  In  the  former  case  the  question  may  be 
settled  by  the  careful  employment  of  three  different  tests 
— viz.,  Fehling's,  the  fermentation,  and  the  phenyl-hydrazin 
tests — and  in  the  latter  by  noting  whether  glycosuria  is  con- 
stant, and  whether  it  immediately  disappears  on  withdrawing 
carbohydrates  from  the  diet.  It  should  be  remembered  that 
the  urine  of  nursing  women  may  give  a  reaction  with 
Fehling's  solution,  owing  to  the  presence  of  lactose  absorbed 
from  the  mammae.  In  cases  of  boils,  carbuncle,  pruritus, 
cataract,  and  other  conditions  which  may  accompany 
diabetes,  the  urine  should  be  examined. 

Diabetic  blood  may  be  distinguished  from  non-diabetic 
blood  in  the  following  ways  : 

Williamson's  Test.— 40  c.mm.  of  water  in  a  narrow 
test-tube.  Add  20  c.mm.  of  the  blood  to  be  tested.  Then 
add  I  c.c.  of  a  I  in  6,000  watery  solution  of  methylene  blue. 
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Finally,  add  40  c.mm.  of  liquor  potassae,  and  mix  the  whole 
thoroughly  by  shaking.  Put  the  test-tube  in  a  water-bath 
or  large  test-tube  containing  water  ;  apply  heat,  and  keep 
boiling  for  four  minutes.  If  the  blood  is  diabetic,  the 
mixture  changes  from  a  deep  blue  to  a  pale  yellow  colour, 
whereas  non-diabetic  blood  (which  should  be  subjected  to  the 
same  treatment,  at  the  same  time,  for  control  purposes) 
retains  a  distinct  blue  colour. 

Bremer's  Test  also  depends  on  the  decolorising  of  aniline 
stains  by  diabetic  blood.  A  fairly  thick  film  is  spread  over 
half  or  a  third  of  a  microscope  slide,  which  is  then  heated 
for  six  or  ten  minutes  in  a  hot-air  chamber  at  125°  C.  The 
film  is  then  stained  for  one  and  a  half  to  two  minutes  in  a 
I  per  cent,  watery  solution  of  methylene  blue,  Congo  red, 
or  Biebrich  scarlet ;  or  for  two  to  three  minutes  in  Ehrlich- 
Biondi  staining  fluid.  Methylene  blue  and  Congo  red  stain 
non-diabetic,  but  not  diabetic,  blood.  On  the  other  hand, 
Biebrich  scarlet  stains  diabetic,  but  not  non-diabetic,  blood. 
Ehrhch-Biondi  fluid  stains  non-diabetic  blood  violet,  and 
diabetic  blood  orange.  With  this  test,  also,  control  films  of 
non-diabetic  blood  should  be  employed. 

Prognosis.— The  younger  the  patient  the  worse  the  out- 
look, as  a  rule.  In  elderly  patients  the  disease  is  generally 
mfld.  The  patient's  carefulness  as  to  diet,  and  his  ability 
to  procure  suitable  bread,  are  important  elements  in  prog- 
nosis. If  a  restricted  diet  removes  the  sugar  wholly  or  in 
great  part,  the  case  is  promising  ;  whereas  if  the  sugar 
persists,  the  emaciation  continues,  and  the  urine  contains 
^-oxybutyric  acid  and  its  products,  it  is  much  more  serious. 
Nevertheless,  cases  in  which  the  urine  yields  the  reactions 
for  acetone  and  diacetic  acid  may  recover,  and  under  such 
circumstances  these  reactions  disappear.  Very  few  cases 
of  coma  recover,  even  under  energetic  treatment. 

Treatment.— Great  care  should  be  taken  as  to  suitable 
clothing,  a  healthy  atmosphere,  and  avoidance  of  fatigue  and 
worry.  For  the  first  few  days  the  patient  should  be  kept  on 
an  ordinary  diet  (except  that  sugar  is  replaced  by  saccharin), 
so  that  the  amount  of  urine,  sugar,  etc.,  excreted  may  be 
ascertained.    The  bodily  weight  should  also  be  noted  at 
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regular  intervals.    Then  the  carbohydrates  are  to  be  gradu- 
ally withdrawn.i     It  is  safe  for  the  patient  to  take  the 
flesh  of  any  kind  of  animal  (fish,  flesh,  fowl)  except  liver, 
which  is  apt  to  contain  sugar.    Oysters  are  better  avoided, 
since  a  large  part  of  them  consists  of  liver.    Eggs,  butter, 
and  cream-cheese   are   aUowable.    Milk  is  objectionable 
theoretically,  as  containing  lactose,  but  in  practice  moderate 
quantities  (i  to  2  pints  daily)  may  sometimes  be  taken  with 
advantage.    Clear  soups,  tea,  coffee,  and  aerated  waters  are 
allowable  if  free  from  sugar  and  starchy  matter.  Alkaline 
mineral  waters  should  be  taken  freely,  and  if  the  perchloride 
reaction  is  present,  ^  ounce  or  more  of  sodium  bicar- 
bonate should  also  be  taken  every  day.    Green  vegetables, 
tomatoes,  radishes,  and  various  pickles  may  be  taken.  Sweet 
fruits,  beer,  potatoes,  turnips,  and  all  farinaceous  foods 
(puddings,  breads,  etc.)  must  be  avoided.    Special  breads 
must  be  used,  made  from  gluten,  almonds,  cocoanut,  etc. 
Every  fresh  supply  of  bread  should  be  tested  for  starch  by 
iodine  before  it  is  given  to  the  patient,  as  the  breads  on  the 
market  are  sometimes  quite  unsuitable.    After  the  sugar  m 
the  urine  has  been  for  some  time  absent  or  greatly  reduced 
in  amount,  carbohydrates  may  be  cautiously  recommenced— 
say  with  one  potato,  or  half  a  slice  of  bread,  daily.  If 
the  patient  assimilates  this,  the  quantity  may  be  further 
increased.    Mild  cases  of  the  disease  in  wealthy  patients 
may  be  sent  for  a  time  to  Vichy  or  Carlsbad. 

Of  drugs,  the  most  valuable  is  opium  or  one  of  its  alkaloids, 
codeine  or  morphine,  which  may  be  given  in  increasing  doses. 
Arsenic  and  sodium  salicylate  may  be  tried.  Quite  excep- 
tionally benefit  results  from  the  use  of  a  preparation  of 
pancreas. 

1  The  following  dietary,  adapted  from  Von  Noorden's,  is  very 
suitable  :  Breakfast  :  5  oz.  ham,  i  egg,  and  6  oz.  tea  without  sugar  or 
milk      Lunch  :  6  oz.  meat  ;   2  oz.  cucumber  with  i  dr.  vmegar 

2  dr  oUve  oil,  and  pepper  and  salt  to  taste  ;  13  oz.  soda-water  ;  and 
6  oz  coffee  without  sugar  or  milk.  Dinner  :  10  oz.  clear  soup  ; 
8  oz.  meat  basted  with  2  oz.  butter  ;  2  oz.  green  salad,  with  2  dr. 
vinegar  and  5  dr.  olive  oil,  or  i  oz.  well-cooked  green  vegetable  ; 

3  sardines  wxth  oil;  13  oz.  soda-water.  Supper:  2  eggs,  raw  or 
cooked  ;  13  oz.  soda-water. 
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For  thirst,  lemon-juice  or  a  bitter  vegetable  infusion  may- 
be given.  For  itching  of  the  genitals,  the  parts  should  be 
sponged  and  dried  after  micturition  ;  and  if  this  is  insuffi- 
cient, they  may  be  bathed  with  a  lotion  containing  sul- 
phurous acid,  or  anointed  with  ointment  of  conium. 

It  is  important  to  avoid  constipation.  If  coma  threatens,  a 
carbohydrate  diet  should  be  reverted  to,  and  large  quantities 
of  alkali  should  be  given  till  the  urine  becomes  neutral  or 
faintly  alkaline.  When  coma  sets  in,  an  alkali  should  be 
injected  into  the  veins ;  Naunyn  recommends  9  or  10  drachms 
of  sodium  carbonate  1  dissolved  in  i|  pints  of  water  (35  to  40 
grammes  in  i  litre).  Next  to  intravenous  infusion,  the  best 
treatment  is  the  daily  administration  of  alkal'es  by  the 
mouth  {e.g.,  from  2^  to  4  ounces  of  sodium  carbonate). 

N.B. — Experts  differ  in  the  stringency  with  which  they 
select  a  dietary  for  diabetic  patients.  The  following  lists, 
modified  from  a  table  of  Pavy's,  may  be  useful  : 

Allowed. — Butcher's  meat  of  all  kinds,  except  liver  ;  ham, 
bacon,  and  other  preserved  meats  ;  poultry  and  game  ;  fish 
of  all  kinds,  fresh  and  cured  ;  claws  of  crabs  and  lobsters  ; 
animal  soups,  beef-tea,  and  broth  (not  thickened)  ;  eggs  ; 
cream,  butter,  cheese,  and  cream-cheese  ;  almond,  bran  and 
gluten  substitutes  for  bread  ;  greens,  spinach,  turnip-tops, 
water -cress,  mushrooms,  mustard -and -cress,  cucumber, 
lettuce,  endive,  spring  onions,  radishes,  and  celery. 

Allowed  in  Moderate  Quantity  {the  Vegetables  should  he 
boiled  in  much  T^a/!^;'.)— Turnips,  French  beans,  Brussels 
sprouts,  cabbage,  cauhflower,  broccoH,  seakale,  asparagus, 
and  vegetable-marrow  ;  pickles,  olives,  vinegar,  and  oil  ; 
jelly  (flavoured,  but  not  sweetened),  savoury  jelly,  blanc- 
mange (made  with  cream  and  not  with  milk),  and  custard 
(made  without  sugar)  ;  nuts  (except  chestnuts). 

^  Sodium  bicarbonate  has  been  generally  used,  and  is  still  recom- 
mended. But  it  is  obvious,  when  the  nature  of  acidosis  is  considered 
(see  pp.  246,  247),  that  if  the  carbonate  is  tolerated  by  the  body,  it 
ought  to  be  much  more  efficient  than  the  bicarbonate  as  a  neutrali'ser 
of  the  acid  in  the  blood.  The  strong  solution  of  the  carbonate  re- 
commended by  Naunyn  must  not  be  injected  subcutaneously,  as  it 
almost  always  causes  gangrene  ;  but  it  seems  to  be  well  borAe,  and 
to  act  well  when  introduced  into  the  veins. 
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Beverages  Allowed. — Tea,  coffee,  and  cocoa  from  nibs  ;  dry 
sherry,  claret,  hock,  dry  Sauterne,  Chabhs,  and  Burgundy  ; 
brandy  and  spirits  (unsweetened)  ;  soda-water. 

Beverage  Allowed  in  Moderate  Quantity. — Burton  bitter  ale. 

Forbidden. — Sugar  in  any  form  ;  wheaten  bread  and 
ordinary  biscuits  ;  rice,  arrowroot,  cornflour,  sago,  tapioca, 
macaroni,  and  vermicelli  ;  potatoes,  carrots,  parsnips,  beet- 
root, peas,  and  Spanish  onions  ;  pastry  and  puddings  ;  all 
fruits,  whether  fresh  or  preserved  ;  liver  ;  oysters,  cockles, 
mussels,  and  the  pudding  of  crabs  and  lobsters. 

Beverages  Forbidden. — Milk  (except  sparingly)  ;  sweet  ales, 
porter,  stout,  and  cider  ;  sweet  and  sparkling  wines  ;  port 
wine  (except  sparingly)  ;  rum  and  sweetened  gin  ;  liqueurs. 


9.  DIABETES  INSIPIDUS. 

Definition. — A  disease  characterised  by  the  persistent  pas- 
sage of  large  quantities  of  urine  free  from  sugar  and  albumen. 

Etiology. — The  disease  may  occur  at  any  age,  but  is  met 
with  chiefly  in  the  first  half  of  hfe.  It  may  be  inherited 
through  several  generations.  Males  suffer  more  than  females. 
Among  the  recognised  causes  are  injuries  of  the  head  or  other 
parts,  emotion,  and  cerebral  disease.  Alcoholism,  acute 
disease  {e.g.,  influenza),  and  large  draughts  of  cold  fluids  are 
also  causes,  but  it  is  possible  that  a  large  draught  is  reaUy 
an  expression  of  the  first  symptom,  viz.,  thirst.  Persistent 
polyuria  is  met  with  in  association  with  organic  brain 
disease,  and  in  a  good  many  cases  the  latter  is  of  syphihtic 
nature  {e.g.,  gumma  or  meningitis). 

Cases  where  there  is  no  evidence  of  underlying  organic 
disease  are  distinguished  as  primary  or  idiopathic ;  while  those 
in  which  there  is  structural  disease  in  the  nervous  system 
or  elsewhere  are  spoken  of  as  secondary  or  symptomatic. 

Morbid  Anatomy.— There  is  no  characteristic  change.  In 
the  secondary  cases,  intracranial  disease  has  often  been  found. 
The  bladder  and  kidneys  are  sometimes  hypertrophied  as 
a  consequence  of  the  excessive  work  they  have  to  do.  Occa- 
sionally the  ureters  are  dilated  and  the  kidneys  sacculated. 

Pathology.— The  disease  is  supposed  to  be  a  paralysis  of 
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the  vasomotor  nerves  of  the  kidneys,  resulting  from  func- 
tional or  structural  changes  in  the  region  of  the  fourth 
ventricle,  or  from  disease  involving  the  splanchnic  nerves. 
Bernard  found  that  polyuria  resulted  from  a  puncture  in  the 
floor  of  the  fourth  ventricle  above  the  level  of  the  diabetic 
(glycosuric)  puncture. 

Symptoms. — The  onset  is  gradual  or  sudden.  The  prin- 
cipal symptoms  are  great  increase  in  the  quantity  of  urine, 
and,  as  a  consequence,  great  thirst.  The  quantity  has  been 
known  to  exceed  50  pints  daily,  and  15  to  40  pints  are  not 
uncommon.  In  secondary  cases,  however,  the  excretion 
may  be  5  to  10  pints.  The  specific  gravity  is  from  100 1 
to  1007,  and  the  appearance  suggests  pure  water.  The 
daily  excretion  of  urinary  solids  may  be  practically  that  of 
health.  In  many  cases  the  general  health  is  unaffected,  but 
in  others  there  are  symptoms  resembling  those  of  mild 
diabetes  meUitus — dry  skin,  abdominal  pains,  excessive 
appetite,  impotence,  and  general  weakness.  The  duration 
varies  from  a  few  weeks  to  more  than  half  a  century. 

Diagnosis. — Hysterical  polyuria  is  transient,  and  is  recog- 
nisable by  the  associated  symptoms. 

In  chronic  interstitial  nephritis  there  are  hyaline  casts,  and 
at  times,  if  not  constantly,  albumen  in  the  urine  ;  moreover, 
cardiovascular  and  sometimes  retinal  changes  are  present. 

Amyloid  disease  of  the  kidneys  is  also  recognisable  by  the 
albuminuria  and  concomitant  symptoms. 

In  diabetes  mellitus  the  urine  contains  sugar  and  has  a  high 
specific  gravity 

Prognosis.— In  secondary  cases,  this  depends  upon  the 
lesion— g.g.,  injury  to  or  tumour  of  the  brain.  In  primary 
or  idiopathic  cases,  cure  may  take  place  even  after  many 
years'  duration.  Death  is  almost  always  due  to  inter- 
current disease. 

Treatment. — This  is  seldom  satisfactory  in  primary  cases. 
Valerian  in  some  form,  or  valerianate  of  zinc  may  be  tried 
in  increasing  doses.  Ergot,  antipyrin,  strychnine,  arsenic, 
and  other  tonics,  as  well  as  the  bromides,  have  been  recom- 
mended. Opiates  appear  not  to  be  beneficial,  but  rather 
the  reverse.    Galvanism  may  be  employed,  one  pole  being 
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placed  on  the  loin,  first  of  one  side  and  then  of  the  other, 
and  the  opposite  pole  in  the  hypochondrium  or  at  the 
occiput  ;  or  the  negative  pole  may  be  applied  to  the  posterior 
wall  of  the  naso-pharynx,  while  the  positive  pole  is  applied 
to  the  nape  of  the  neck.    A  change  of  air  may  prove  useful. 

ID,  OBESITY  (Adiposity.  Corpulence). 

The  etiology  of  this  condition  is  not  fully  understood. 
The  tendency  to  it  is  sometimes  inherited,  and  in  those 
who  are  predisposed  its  development  is  favoured  by  over- 
eating, want  of  exercise,  and  alcoholism.  But  it  is  by  no 
means  always  due  to  overeating.  Chlorotic  girls  are  often 
stout.  Women  after  the  menopause  and  men  after  middle 
life  often  become  corpulent. 

Gout  is  probably  a  cause.  The  effects  of  corpulence  vary 
much  in  different  persons.  Sometimes  there  is  great 
increase  of  the  epipericardial  fat,  and  this  may  extend 
between  the  muscle-fibres  and  hamper  the  cardiac  action. 
The  fat  on  the  walls  of  the  chest  and  abdomen,  and  in  the 
omentum,  embarrasses  the  action  of  the  respiratory  muscles. 
Bronchitis  and  other  acute  diseases  are  not  well  borne.  Very 
obese  young  subjects  may  show  a  strong  tendency  to  sleep. 

Treatment.— Excesses  in  eating  and  drinking  must  be 
stopped,  and,  wherever  practicable,  regular  physical  exercise 
must  be  taken.  Various  dietaries  have  been  introduced, 
most  of  them  reducing  the  total  amount  of  food  taken,  but 
especially  reducing  the  carbohydrate  element.  Thus, 
Banting's  method,  formerly  popular  in  England,  excluded 
farinaceous  foods,  sugar,  and  fats,  and  restricted  the  liquids. 
The  diet  consisted  of  about  i  pound  of  animal  food,  with 
several  ounces  of  fruits  and  vegetables,  and  only  2  ounces 
of  bread.  The  total  fluid  was  35  ounces.  Ebstein  gives 
a  dietary  which,  while  spare  in  quantity,  is  rich  in  fat,  on 
the  ground  that  fat  gives  rise  to  a  feeling  of  satisfaction 
and  diminishes  thirst,  thus  lessening  the  desire  for  both 
solids  and  liquids  ;  sugar,  sweets,  and  potatoes  are  for- 
bidden. Oertel  allows  more  fat  than  Banting,  and  much 
more  proteid  and  carbohydrate  than  Ebstein.    He  restricts 
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the  liquids,  and  gives  the  solids  and  liquids  at  different 
times.  Moreover,  he  tries  to  strengthen  the  cardiac  muscle 
by  regulated  exercise  in  walking  or  hill-climbing.  Schwen- 
inger also  restricts  the  liquids,  gives  a  lean  and  spare  diet, 
and  employs  massage  and  gymnastics,  so  that  his  reduction 
cure  is  a  fairly  severe  one.  There  is  good  reason  to  believe 
that  restriction  of  fluids  ('  thirst  cure  ')  has  no  direct  in- 
fluence on  the  destruction  of  fat  in  the  body,  although  the 
deprivation  of  liquids  at  meal-times  doubtless  causes  many 
people  to  eat  less  solid  food  than  they  would  otherwise  take. 
Weir  Mitchell  recommends  rest,  a  diet  of  skimmed  milk,  and 
massage.  In  the  Salisbury  method,  the  diet  is  restricted 
for  a  time  to  rumpsteak,  codfish,  and  hot  water.  Whichever 
method  is  adopted,  it  should  be  employed  with  caution,  and 
in  some  people  no  treatment  may  be  desirable.  In  some 
cases  thyroid  extract  (5  grains  thrice  daily)  is  beneficial, 
but  its  effects  should  be  carefully  watched  by  the  physician. 

In  the  milder  degrees  of  obesity,  a  reduction  cure  should 
not  be  undertaken  without  due  consideration,  as  the  last 
state  may  actually  be  worse  than  the  first.  The  loss  of 
support  to  the  abdominal  viscera  may  lead  to  constipation, 
displacement  of  the  kidneys  or  of  the  uterus,  gastroptosis, 
and  hernia.  Hepatic  cohc  is  a  frequent  sequel,  according 
to  Von  Noorden,  and  is  explained  by  the  bihary  organs 
being  no  longer  protected  by  the  layer  of  fatty  tissue  from 
the  pressure  of  corsets  and  waistbands. 

II.  ADIPOSIS  DOLOROSA  (Dercum's  Disease).i 

This  is  a  rare  affection,  met  with  principally  in  middle- 
aged  women.  There  is  usually  a  history  of  alcoholism  or 
of  syphilis.  There  are  multiple,  more  or  less  symmetrical, 
fatty  tumours  under  the  skin  of  the  arms  and  other  parts, 
but  not  of  the  face,  hands,  or  feet.  Neuralgic  pains  accom- 
pany or  precede  the  swellings,  and  the  latter  maybe  tender. 
Mental  symptoms  may  be  present.  The  thyroid  body  has 
occasionally  been  diseased,  and  improvement  has  been 
observed  under  treatment  by  thyroid  extract. 

^  Described  by  Dercum  in  1889. 
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DISEASES  OF  THE  CIRCULATORY 

SYSTEM 

I.  ANATOMY. 

The  following  anatomical  facts  should  be  borne  in  mind  : 

Under  normal  circumstances  the  upper  limit  of  the  heart 
corresponds  to  the  level  of  the  second  costal  cartilages.  The 
lower  limit  extends  from  the  seventh  right  costal  cartilage 
at  its  sternal  end  to  the  apex.  The  right  border  extends 
from  the  second  to  the  seventh  right  chondro  -  sternal 
junction,  and  is  convex  to  the  right,  so  that  it  reaches  as 
far  as  inches  to  the  right  of  the  mid-line.  The  left 
border  passes  from  the  second  left  cartilage  to  the  apex  with 
a  convexity  upwards.  The  apex  is  in  the  fifth  left  inter- 
costal space  about  3|-  inches  from  the  mid-line.  It  is  usually 
felt  beating  below  and  a  little  internal  to  the  nipple.  The 
area  indicated  above  corresponds  theoretically  to  the  deep 
cardiac  dulness. 

The  superficial  cardiac  dulness  corresponds  theoretically 
to  the  part  of  the  heart  which  is  not  covered  by  lung.  The 
right  border  of  this  area  is  at  the  middle  line,  but  as  the 
sternum  is  an  excellent  sounding-board,  it  is  usually  recog- 
nised on  percussion  as  at  the  left  edge  of  the  sternum.  The 
dulness  merges  below  into  the  hepatic  dulness.  The  upper 
border  is  somewhere  from  the  third  to  the  fourth  left  costal 
cartilage.  The  outer  border  is  slightly  internal  to  the 
nipple  line. 

The  pulmonary  artery  corresponds  in  part  to  the  second 
left  space,  and  extends  up  to  the  second  left  cartilage. 
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Sounds  generated  at  the  pulmonary  valve  are  examined  at 
the  second  left  space  (or  cartilage— pulmonic  cartilage). 
The  aortic  cartilage  (second  right)  corresponds  to  the 


tricuspid' 

^  VAtVB 


PULMONM^Y 


Fig.  13.— Section  of  the  Heart,  showing  the  -Rjn^-r-  a 

R.OHT  Ventk.cle,  with  the  Tricuspid  I™  plZ  JZ"V.  ^™ 
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innominate  vein  passes  to  the  right  behind  the  upper  half 
of  the  manubrium,  and  in  front  of  the  three  large  branches 
of  the  aortic  arch. 

The  superior  vena  cava  passes  from  the  first  to  the  third 


V: 


li 


A 


Fig.  15.— Relations  of  the  Heart  and  Great  Vessels  to  t«e 
Lungs  and  Thoracic  Wall. 

'%f?:^?JtS':^'S%^:rlr  represents  the  mitral  and  the  smaller 
^Thrbiue'Sour  corresponds  to  venons  and  the  red  to  arterial  blood, 
right  costal  cartilage,  perforating  the  fibrous  pericardium 

'  AhnTfroTthe  third  left  to  the  fifth  right  costal  cartilage 
marks  off  the  right  auricle  from  the  right  ventricle. 
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2.  SYMPTOMATOLOGY. 

Some  of  the  symptoms  of  cardiac  disease  are  exactly  the 
same  as  those  which  appear  in  a  healthy  person  after  violent 
exercise  which  overtaxes  the  reserve  strength  of  the  heart. 
Others  represent  a  more  severe  strain  on  the  heart,  such  as 
is  never  seen  in  a  perfectly  healthy  individual. 

Dyspnoea,  or  difficulty  in  breathing,  is  common,  and  is 
often  the  first  symptom  of  heart  disease.  It  is  induced  or 
aggravated  by  exertion.  Sometimes  it  is  so  severe  that 
the  patient  cannot  lie  down  {orthopncea).  The  comparative 
rehef  obtained  by  sitting  up  is  in  part  accounted  for  by  the 
fact  that  the  descent  of  the  diaphragm  allows  the  abdominal 
viscera  simply  to  move  forwards  in  inspiration,  whereas 
when  the  patient  lies  on  his  back  these  viscera  have  to  be 
partly  raised  against  gravity. 

Occasionally  the  dyspnoea  is  paroxysmal.  Sudden  and 
severe  attacks  of  dyspnoea  set  in  without  obvious  cause 
[cardiac  asthma). 

Cheyne  -  stokes  respiration  (periodic  or  tidal  breathing 
rhythmvcal  dyspnoea)  is  rhythmical  in  its  character  Breath 
ing  IS  arrested  altogether  for  a  time,  and  then  recommences 
with   shallow   mspirations.    These   become   deeper  and 
deeper  until  at  the  acme  they  are  extremely  strong,  noisy 

shallower""|-  .  f  /aduall/becom"^ 
shallower  and  at  length  cease  altogether  for  a  time  The 
deta,  s  of  the  cycle  vary  greatly  even  in  a  given  Tase  In 
a  well-marked  example  the  cycle  may  extend  over  three- 

occupied  by  the  pause,  or  interval  of  apncea.  While 
breathing  is  actually  going  on,  it  may  be  slow  or  ra^- 
c-t:  at  a  rate  of  20  per  minute,  or  at  a  rate  of  over  80  per 
minute    The  period  of  dyspnoea,  with  its  rise  and  decline 
.s  usually  longer  than  the  period  of  apncea.  ' 

Cheyne-Stokes  respiration  may  be  as  striking  when  the 
patient  is  awake  as  when  he  is  asleep.  The  si  glfteT  de  Jee^ 
do  not  ^  ^^^^  J^^^^^  cases  ^pal  nt 

If  drowsy  or  sleeping,  is  wakened  at  or  before  the  [cme 
each  respiratory  cycle  by  the  violence  of  the  dyspnea  In 
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a  patient  who  is  wide  awake  and  fully  conscious,  the  more 
severe  forms  of  this  respiratory  disturbance  give  rise  to 
an  aspect  and  movements  indicative  of  intense  distress, 
though  there  is  no  actual  pain.  The  slighter  degrees  seem 
to  pass  unnoticed  by  the  patient,  and  even  in  severe  types 
the  complete  and  prolonged  apnoea  of  the  interval  causes 
no  discomfort. 

Full  mental  power  may  be  preserved  in  spite  of  Cheyne- 
Stokes  breathing,  although  the  intelligence  is  often  dulled 
by  the  cause  of  the  respiratory  disorder.  The  pupil  may 
contract  in  the  stage  of  apnoea  and  dilate  in  that  of  dyspnoea. 
It  has  been  noticed  to  change  its  size  with  each  powerful 
respiration.  The  pulse  may  vary  with  the  different  periods 
of  the  cycle,  or  may  remain  perfectly  uniform. 

Cheyne-Stokes  breathing  is  met  with  under  many  different 
circumstances,  including  diseases  of  the  brain  and  mem- 
branes, heart  and  great  vessels,  lungs  and  kidneys  ;  also  in 
connection  with  acute  fevers,  sunstroke,  morphine  poison- 
ing, senility,  and  apparently  complete  health.  In  diseases 
of  the  heart,  brain,  and  kidneys,  and  in  aneurysm,  it  is  not 
a  favourable  sign,  but  the  patient  may  survive  for  a  con- 
siderable time,  and  may  temporarily  recover  from  this 
rhythmical  dyspnoea.  In  a  patient  rescued  from  morphine 
poisoning,  permanent  recovery  may  of  course  be  witnessed. 

Periodic  respiration  is  sometimes  classified  into  two  types, 
the  one  being  Cheyne-Stokes  breathing,  which  has  just  been 
described,  and  the  other  being  known  as  grouped  breathing. 
In  the  latter  variety  the  respirations  are  slow  and  of  equal 
range,  and  occur  in  groups  of  two  or  three.  The  signifi- 
cance of  this  form  is  not  so  grave  as  that  of  the  Cheyne- 
Stokes  type. 

In  spite  of  all  the  theories  that  have  been  suggested, 
Cheyne-Stokes  respiration  is  still  unexplained.  It  is  a 
curious  fact  that  whilst  poisoning  by  morphine  will  mduce 
Cheyne-Stokes  breathing,  a  dose  of  that  drug  will  occasion- 
ally remove  the  symptom  for  a  time,  even  when  it  is  very 

The  dyspnoea  of  cardiac  disease  is  largely  due  to  defective 
oxygenation  of  the  respiratory  centre  in  the  medulla.  The 
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various  valvular  lesions ;  weakness  of  the  cardiac  muscle ; 
congestive,  catarrhal  and  dropsical  conditions  of  the  lungs 
and  bronchi ;  and  sometimes  obstruction  of  branches  of  the 
pulmonary  artery,  interfere  mechanically  with  the  aeration 
of  the  blood,  and  thus  stimulate  the  respiratory  process. 

In  aneurysm,  dyspnoea  may  be  due  to  pressure  on  the 
trachea,  bronchi,  or  nerves.    It  may  be  paroxysmal. 

Palpitation  means  rapid  and  violent  action  of  the  heart 
of  which  the  patient  is  conscious.  There  is  generally  some 
uneasiness  in  the  cardiac  region,  and  there  may  be  pain, 
faintness,  and  alarm.  Many  of  the  beats  of  the  heart  may 
fail  to  reach  the  wrist,  owing  to  the  ventricle  not  taking 
time,  either  to  fill  itself  completely  from  the  auricle,  or  to 
empty  itself  completely  into  the  aorta.  Common  as  it  is 
in  heart  disease,  palpitation  is  still  more  common  in  less 
serious  conditions,  such  as  dyspepsia,  emotional  excitement, 
etc.  It  IS  one  of  the  type-symptoms  of  Graves'  disease.' 
The  palpitation  of  heart  disease  is  specially  apt  to  be  in- 
duced by  exertion. 

Disturbances  of  rhythm  of  the  cardiac  action  are  common 
in  advanced  heart  disease,  and  are  often  described  by 
patients  as  a  '  fluttering  at  the  heart.'  When  the  heart's 
action  is  regular  for  a  number  of  beats  in  succession,  and 
only  one  beat  is  missed  from  time  to  time,  it  is  described  as 
interrmttent  Disturbance  of  rhythm  is  one  of  the  common 
neuroses  of  the  heart. 

Pain  in  the  chest  is  as  often  absent  as  present  in  well- 
marked  heart  disease,  and  when  it  is  present  it  is  not  as 
a  rule,  referred  exactly  to  the  cardiac  region.  There  may 
however,  be  intense  pain  in  pericarditis,  and  one  of  the 
neuroses  of  the  heart,  angina  pectoris,  has  cardiac  pain  as 
Its  p  mcipal  element.  Pain  about  the  heart  is  very  often 
complained  of  by  people  whose  hearts  are  perfectly  healthy, 
and  oler'r'"  '^'c"  ^y^P^P^-'  neuralgia^leurisy, 

S  result  7""    1 ^^^^^     ' disease 
may  result  from  pulmonary  embolism. 

resuuff     "^'T  '^""""^^      ^^"^^  is  often  the 

result  of  secondary  changes  in  the  respiratory  system  such 

as  congestion  and  catarrh  of  the  bronchial  pajsng"'  con 
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gestion  and  oedema  of  the  lungs,  etc.  Sometimes,  how- 
ever, it  appears  to  be  purely  reflex.  In  aneurysm  of  the 
aorta,  cough  may  be  present,  and  may  have  a  peculiar  quality, 
owing  to  paralysis  of  an  adductor  muscle  of  the  larynx. 

HcBwioptysis  is  common  in  advanced  heart  disease,  and 
is  usually  due  to  pulmonary  congestion,  but  may  be  due  to 
infarction.  Considerable  bleeding  is  specially  associated 
with  mitral  stenosis.  Aortic  aneurysm  is  an  important 
cause  of  haemoptysis. 

Abnormal  pulsations  are  often  sesn  in  heart  disease  and  in 
aneurysm.  When  the  right  ventricle  is  much  dilated  there 
may  be  extensive  heaving  of  the  chest- wall  in  front.  The 
carotids  and  other  arteries  beat  excessively  in  the  aortic 
regurgitation  of  young  subjects,  and  in  the  same  condition 
pulsation  may  extend  into  the  capillaries.    In  tricuspid 

regurgitation  there  may  be  pulsation  in  the  veins  of  the 

neck,  and  occasionally  in  the  liver  itself  owing  to  pulsation 

of  the  hepatic  veins. 

Cyanosis  is  common  as  a  result  of  deficient  oxygenation. 

Its  extreme  form  is  observed  in  connection  with  congenital 

heart  disease.    Lividity  is  often  combined  with  pallor. 
Pallor  is  specially  striking  in  the  severe  heart  disease  of 

children,  and  in  the  aortic  regurgitation  of  adolescents  and 

young  adults. 

Clubbing  of  the  ends  of  the  fingers  is  sometimes  very 
striking  in  congenital  heart  disease.  Examination  of  such 
a  finger  may  show  an  increase  of  fibrous  tissue,  especially 
around  the  vessels.  The  condition  is  apparently  a  result 
of  passive  hyperiemia.  It  is  occasionally  seen  in  heart 
disease  in  the  adult,  particularly  in  mitral  stenosis. 

Dropsy  is  common  when  compensation  fails.  Cardiac 
dropsy  begins  in  the  most  dependent  parts,  but  in  advanced 
cases  is  often  widespread,  involving  the  serous  sacs  as  well 
as  the  cutaneous,  subcutaneous,  and  other  tissues. 

Gastric  catarrh,  hcemorrhoids ,  and  enlargement  of  the  liver, 
sometimes  with  slight  jaundice,  result  from  passive  hyper- 
£emia  of  the  digestive  system. 

Among  nervous  disturbances  are  insomnia,  delirium,  and 

muscular  weakness. 
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Syncope  is  specially  liable  to  occur  in  aortic  regurgitation. 

Hemiplegia  may  result  from  embolism,  which  is  specially 
common  in  mitral  stenosis. 

Owing  to  passive  hyperaemia  of  the  kidneys,  the  urine  is 
concentrated,  and  albuminuria  is  common. 


3.  THE  PULSE. 

In  examining  the  radial  pulse  by  the  finger,  it  is  important 
to  note  (i)  the  frequency  ;  (2)  the  regularity  {a)  of  force 
and  {b)  of  rhythm  ;  and  (3)  the  quaUty,  viz.,  {a)  the  s'ze, 
{b)  the  tension,  and  {c)  the  mode  of  expansion. 

Disturbances  of  frequency  and  regularity  are  met  with 
as  cardiac  neuroses  (described  later  on)  ;  but  rapid  action 
and  irregularity  of  force  and  rhythm  are  frequently  observed 
when  the  cardiac  action  is  failing. 

The  size  of  the  pulse  varies  much.  When  the  heart  is 
failing,  the  pulse  is  generally  small  and  rapid. 

A  pulse  of  high  tension  is  hard,  and  difficult  to  obliterate 
by  pressure.  It  means  that  the  arterial  outflow  is  difficult, i 
It  is  met  with  in  kidney  disease,  gout,  lead-poisoning,  con- 
stipation and  early  anaemia,  and  is  due  probably  to  abnormal 
material  in  the  blood  increasing  the  resistance  in  the 
capillaries.  It  is  found  also  when  the  arterioles  are  con- 
stricted by  the  apphcation  of  external  cold  ;  in  the  cold 
stage  of  fevers  ;  and  in  connection  with  hypertrophy  of  the 
left  ventricle,  owing  to  the  increased  vis  a  ley  go.  A  small 
and  hard  (wiry  or  thready)  pulse  is  met  with  in  peritonitis. 

A  pulse  of  low  tension  is  soft  and  easily  obliterated.  If 
the  tension  is  very  low,  dicrotism,  or  doubling  of  the  beat 
may  be  detected  by  the  finger  at  the  wrist.  In  low  tension,' 
the  outflow  from  the  arterioles  into  the  veins  is  free.  This 
pulse  is  met  with  when  the  arterioles  are  relaxed— for 
mstance,  by  warmth  or  by  use  of  amyl  nitrite.  It  is  also 
seen  m  the  later  stages  of  anaemia  and  fevers,  and  in  other 
conditions  characterised  by  enfeeblement  of  the  cardiac 
muscle. 

^  An  artery  which  cannot  be  obhterated  owing  to  the  high  pressure 
ot  blood  within  it  must  be  distinguished  from  an  artery  which  is 
ngid  owmg  to  disease  of  its  wall.    The  two  conditions  may  coexist 
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The  pulse  expands  slowly  in  aortic  stenosis  and  in  other 
conditions  where  there  is  abnormal  resistance  to  the  work 
of  the  ventricle,  and  where  at  the  same  time  the  ventricle 
is  competent.  The  expansion  is  sudden  in  the  pulse  that 
is  characteristic  of  aortic  regurgitation  {Corrigan's  pulse  ; 
water  -  hammer,  splashing,  or  collapsing  pulse  ;  pulse  of 


Fig.  i6. — Pulse  of  Lakge  Volume. 

h,b,b,  respiratory  or  base  line  ;  p,  primary  or  percussion  wave ;  t,  secondary, 
tidal,  or  predicrotic  wave ;  rf,  dicrotic  wave ;  a,  dicrotic  or  aortic  notch. 


unfilled  arteries)  ;  this  pulse  is  suddenly  filled,  but  collapses 
between  the  beats. 

In  addition  to  more  markedly  irregular  pulses,  there  are 
the  intermittent  pulse,  which  simply  misses  a  beat  now  and 
then  ;  the  pulsus  higeminus  (Fig.  24,  p.  268),  in  which  the 
beats  come  in  couples  ;  and  the  pulsus  trigeminus,  with  the 
beats  in  groups  of  three.    In  the  pulsus  paradoxus  the  pulse 


Fig.  17. — Pulse  of  Small  Volume. 
b,b,h,  respiratory  or  base  line  ;  p,  primary  or  percussion  wave  ;  /,  secondary, 
'  tidal,  or  predicrotic  wave  ;  d,  dicrotic  wave ;  a,  dicrotic  or  aortic  notch. 

is  almost  or  completely  lost  in  inspiration,  to  reappear  with 
expiration.  It  may  sometimes  be  due,  as  was  once  sup- 
posed, to  mediastino-pericarditis,  with  the  formation  of 
bands  which  are  drawn  tight  over  the  great  vessels  in 
inspiration  ;  but  it  has  been  observed  in  various  other 
diseased  conditions,  and  even  in  health. 
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Aortic  aneurysm,  as  will  be  explained  hereafter,  is  fre- 
quently accompanied  by  differences  between  the  two  radial 
pulses. 

The  SPHYGMOGRAPH  is  of  value  in  enabling  us  to  study 
the  pulse-wave  in  detail.  Under  normal  conditions,  this 
wa.ve  (Figs.  16  and  17)  is  made  up  as  follows  :  Starting 


Fig.  18.— Anacrotic  Pulse  Tracing,  showing  Increased  Resistance 
TO  Arterial  Outflow.  (Chas.  McG.,  aef.  45-  V.S.,  V.D.  aortic  murmurs.  ) 

from  the  respiratory  or  base  line,  there  is  first  the  primary 
or  percussion  wave,  and  this  is  soon  foUowed  by  the  secondary, 
tidal  or  predicrotic  wave,  which  represents  the  actual  blood- 
tension  within  the  vessel.  The  primary  and  secondary 
waves  ought  in  theory  to  be  one  and  the  same  ;  but  the 
momentum  given  to  the  lever  of  the  sphygmograph  by  the 
suddenness  of  the  pulse  carries  the  needle  too  far.  The 
third  wave  is  the  dicrotic  wave,  which  is  due  to  the  recoil  of 
the  aorta  after  being  distended  by  the  blood  thrown  into 


Fig.  19.-H1GH-TENSION  Pulse.    (Geo.  B..  a^t.  38.  acute  nephritis.) 

it  by  the  ventricle.  After  the  tidal,  and  before  the  dicrotic 
wave  IS  the  dicrotic  or  aortic  notch,  which  corresponds  in 
time  to  the  closure  of  the  aortic  valve.  Smaller  waves  of 
no  special  importance  may  be  recognised  after  the  dicrotic 
wave,  as  the  tracing  gradually  falls  to  the  base  line.  The 
respiratory  or  base  Una  varies  in  height  with  deep  inspira- 
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tions  and  expirations,  and  represents  the  residual  tension 
in  the  vessel,  namely,  the  tension  between  the  beats  (Fig.  23). 
The  tracing  from  the  commencement  of  the  percussion  wave 
to  the  summit  of  the  tidal  wave  corresponds  to  the  systole 
of  the  ventricle,  and  the  first  sound  of  the  heart.  From  the 
summit  of  the  tidal  wave  till  the  tracing  reaches  the  base 


Fig.  20. — Dicrotic  Pxjlse.   (J.  P.,  set.  35,  pneumonia,  Cth  day,  pulse  108.) 

line  corresponds  to  the  diastole  of  the  ventricle.  The  aortic 
or  dicrotic  notch  corresponds  to  the  second  sound. 

Sphygmograms  are  divisible  in  the  first  place  into  kata- 
crotic  and  anacrotic.  In  the  former  group  the  percussion 
wave  shows  an  unbroken  line  of  ascent,  and  has  a  pointed 
top,  whereas  in  the  latter  the  percussion  wave  is  broken  in 
its  ascent,  and  the  top  is  rounded  or  fiat.  The  pulse- 
tracings  of  normal  tension  (Fig.  16)  and  of  low  tension 
(Fig.  20)  are  katacrotic,  while  anacrotic  tracings  (Fig.  18) 


Fig.  21. — Full  Dicrotism.    (Janet  S.,  ?  enteric.) 

are  met  with  in  certain  cases  where  the  left  ventricle  meets 
with  increased  resistance  to  its  work,  as  in  aortic  stenosis 
and  in  chronic  interstitial  nephritis.  In  acute  nephritis 
(Fig  19)  the  tension  is  often  high,  as  shown  by  the  prominent 
tidal  wave  ;  and  as  the  tidal  wave  approaches  or  surpasses 
the  primary  wave  in  height,  the  tracing  becomes  transformed 
from  the  katacrotic  to  the  anacrotic  type.    If,  under  con- 
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ditions  of  high  tension,  the  left  ventricle  fails,  the  tension 
will  then  fall,  and  the  sphygmogram  will  again  be  trans- 
formed. 

In  the  pulse  of  high  tension  (which  may  be  either  large 
or  small),  the  tidal  wave  is  high,  and  the  dicrotic  wave  is 


Fig.  22. — Hyperdicrotism.    (Jas.  M.,  aet.  20,  pneumonia,  6th  day, 

pulse  108.) 

inconspicuous,  though  it  may  be  high  up  in  the  diastolic 
line  (Fig.  19). 

In  the  pulse  of  low  tension  (Figs.  20  to  23)  the  dicrotic  wave 
is  unduly  prominent,  there  is  little  or  no  tidal  wave,  and  the 
aortic  notch  is  low.  Dicrotism,  then,  means  low  tension. 
In  full  dicrotism  (Fig.  21)  the  tension  is  so  low  that  the 
aortic  notch  is  at  the  base  line.  In  a  case  where  the  tension 
is  so  low  as  this,  when  the  heart  is  acting  rapidly,  a  new 


Fig.  23.— Sphygmogram  showing  Low-Tension  Pulse.     (Mrs.  K., 

pneumonia.) 

The  influence  of  respiration  on  the  base  line  is  very  marked  The  uulse- 
respiration  ratio  is  3  to  i,  instead  of  the  normal  4  to  i.  The  waves 
are  arranged  in  groups  of  three,  and  the  different  waves  in  a  group 
Illustrate  in  a  striking  way  different  degrees  of  dicrotism. 

primary  wave  may  commence  before  the  dicrotic  wave  has 
subsided  to  the  level  of  the  dicrotic  notch.  The  dicrotic 
notch  IS  therefore  lower  than  the  commencement  of  the 
percussion  wave.  Such  a  condition  is  termed  hyperdi- 
crotism (Fig.  22).    In  a  still  further  development  of  this 
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condition,  the  percussion  wave  begins  at  the  summit  of 
the  dicrotic  wave,  belore  the  latter  has  even  begun  to  sub- 
side, so  that  the  primary  and  dicrotic  waves  are  blended 
into  one.    Such  a  pulse  is  described  as  monocrotic.  Low- 


Fig.  24.— Pulsus  Bigeminus,  or  Pulse  with  Coupled  Beats. 


tension  pulses  are  observed  specially  in  the  late  stages  of 
fevers — e.g.,  pneumonia. 

The  pulses  of  valvular  disease  of  the  heart  and  of  aneurysm 
will  be  described  in  connection  with  the  diseases  with  which 
they  are  associated. 

4.  PHYSICAL  EXAMINATION. 
Inspection. 

In  disease  as  well  as  in  health,  it  is  often  possible  to  see 
pulsation  in  a  limited  portion  of  the  cardiac  area  correspond- 
ing to  the  region  of  the  apex.  This  normal  apex  beat  is 
generally,  though  not  by  all,i  understood  to  be  due  to  the 
left  ventricle.  It  is  described  as  punctuate,  on  account  of 
its  limited  extent  ;  but  if  the  heart  is  dilated,  pulsation 
may  be  widely  diffused  over  the  front  of  the  chest.  The 
pulsation  is  then  often  due  to  the  right  ventricle. 

The  normal  impulse  corresponds  in  time  with  the  systole 
of  the  ventricle.  Its  position  is  usually  in  the  fifth  inter- 
costal space,  a  Httle  distance  internal  to  the  nipple  line. 
Its  situation  varies,  hoM^ever,  even  in  health,  and  in  chil- 
dren may  be  both  higher  and  further  to  the  left  than  in 
adults.  In  disease,  great  changes  are  met  with.  Enlarge- 
ment of  the  left  ventricle  causes  the  apex  beat  to  be 
shifted  downwards  and  to  the  left.  Enlargement  of 
the  right  ventricle  causes  an  increase  in  the  area  of 
1  Thus  Gee  says  right  ventricle  ;  '  Auscultation  and  Percussion,' 
fourth  edition  (1893),  p.  39- 
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pulsation  towards  the  right,  but  it  may  also  cause  dis- 
placement of  the  apex  beat  to  the  left.  Pulmonary  emphy- 
sema may  cause  the  cardiac  impulse  to  disappear  altogether. 
Pleural  effusion  or  pneumothorax  may  give  rise  to  great 
displacement  of  the  heart  as  a  whole,  either  towards  the 
right  or  towards  the  left. 

Systolic  pulsation  which  is  sometimes  seen  in  the  inner 
portion  of  the  second  left  space  is  referable  to  the  pulmonary 
artery. 

Pulsation  to  the  right  of  the  sternum  may  be  due  to  a 
dilated  right  auricle,  or  to  an  aneurysm. 

Systohc  recession  of  intercostal  spaces  may  result  from 
atmospheric  pressure,  especially  if  the  heart  is  much  hyper- 
trophied.  If  the  costal  cartilages  and  lower  end  of  the 
sternum  are  drawn  in  at  the  systole,  pericardial  adhesion 
is  probable. 

Great  enlargement  of  the  heart  and  pericardial  effusion 
may  lead  to  a  local  bulging  of  the  chest-wall. 

Other  points  to  be  attended  to  are  :  distension  of  super- 
ficial veins,  pulsation  of  veins,  bulging  or  pulsation  in  the 
possible  situation  of  an  aortic  aneurysm,  and  excessive 
pulsation  of  arteries. 


Palpation. 

Palpation  is  used  in  counting  the  ribs,  an  art  which 
many  students  appear  to  have  great  difficulty  in  acquiring. 
Palpation  enables  us  to  fix  the  position  of  the  apex  beat 
more  accurately  than  we  can  do  by  inspection.  It  gives 
us  information  as  to  the  manner  in  which  an  enlarged 
ventricle  is  doing  its  excessive  task.  It  enables  us  to 
study  the  pulsation  of  aneurysms,  and  the  enfeeblement  of 
the  cardiac  impulse  in  pericardial  effusion  and  in  pulmonary 
emphysema.  It  enables  us  to  fix  the  rhythm  of  various 
phenomena— ^.g.,  murmurs  ;  the  instant  at  which  the  apex 
transmits  its  impulse  to  the  finger  indicates  the  ventricular 
systole.  A  slight  diastolic  shock  due  to  closure  of  the 
pulmonic  valves  is  occasionally  to  be  felt  over  the  pulmonary 
artery.  A  diastolic  shock  may  also  be  due  to  aortic 
aneurysm,  adherent  pericardium,  or  cardiac  hypertrophy. 
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Wlien  the  right  auricle  is  much  enlarged,  it  may  give  rise 
to  a  presystolic  impulse. 

Palpation  also  reveals  valvular  thrills.  These  are  vibra- 
tions generated  at  the  valve  orifices,  and  are  similar  in 
origin,  nature  and  significance  to  the  valvular  murmurs 
which  are  detected  by  auscultation.  The  sensation  has 
been  compared  to  that  felt  by  a  hand  placed  on  the  back 
of  a  purring  cat.  The  most  common  thrill  is  presystolic 
in  rhythm,  is  situated  at  the  apex  region,  and  is  due  to 
mitral  stenosis.  Aortic  aneurysm  may  also  give  rise  to 
thrill.  Pericardial  friction-fremitus  is  the  sense  of  rubbing 
felt  when  the  hand  is  placed  over  the  heart  in  some  cases 
of  pericarditis. 

Percussion.i 

The  chest  may  be  struck  directly  by  the  fingers  ;  or  the 
finger  or  some  rigid  body  (the  pleximeter)  may  be  closely 
applied  over  the  part  to  be  examined  and  then  struck  by 
the  finger  or  other  striking  body  (the  plessor).  The  former 
method  is  immediate,  the  latter  is  mediate  or  intermediate 
percussion.  In  examining  the  heart,  mediate  percussion 
is  the  method  almost  always  employed,  and  as  a  rule  a 
finger  of  one  hand  is  used  as  the  plessor,  and  a  finger  of  the 
other  hand  as  the  pleximeter.  Percussion  is  carried  out 
in  the  direction  towards  the  heart,  starting  from  the  air- 
filled  viscera  of  the  thorax  and  abdomen. 

As  an  index  of  the  actual  size  of  the  heart,  the  deep  or 
relative  cardiac  dulness  is  theoretically  much  more  valuable 
than  the  superficial  or  absolute  dulness,  but  in  practice  it  is 
far  otherwise  ;  and  as  a  rule  the  latter  only  need  be  care- 
fully studied.  For  the  delimitation  of  the  superficial 
dulness,  light  percussion  must  be  used. 

In  cases  where  the  apex  beat  cannot  be  seen  or  felt,  the 
left  border  and  the  left  end  of  the  lower  border  may  be 
ascertainable  by  percussion.  Delimitation  of  the  cardiac 
dulness  is  of  great  importance  in  enabling  us  to  recognise 
enlargement  of  the  different  chambers  of  the  heart,  displace- 

1  Reference  may  be  made  here  to  the  remarks  on  percussion  in 
the  introduction  to  Diseases  of  the  Respiratory  System  (Section  V.). 
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ment  of  the  heart,  and  pericardial  effusion.  The  area  is 
increased  in  enlargement  of  the  heart  and  in  pericardial 
effusion,  and  is  diminished  in  pulmonary  emphysema. 

Percussion  may  reveal  abnormal  dulness  in  a  certain  part 
of  the  chest  in  consequence  of  the  presence  of  an  aortic 
aneurysm. 

Auscultation. 

Auscultation  may  be  immediate  or  mediate  {intermediate). 
The  latter  form,  in  which  a  stethoscope  is  employed,  is 
most  generally  useful,  but  sometimes  in  the  case  of  timid 
children  the  ear  may  be  applied  to  the  chest  directly.  For 
accurate  work,  however,  and  in  the  case  of  the  heart  even 
more  than  in  that  of  the  lungs,  a  stethoscope  is  essential. 

Auscultation  is  employed  in  the  examination  of  the 
sounds  of  the  heart,  which  may  undergo  different  kinds  of 
modification  ;  and  in  the  investigation  of  two  classes  of 
adventitious  sounds,  viz.,  endocardial  murmurs  and  peri- 
cardial friction  sound.  Friction  sound  is  described  in  con- 
nection with  pericarditis. 

The  second  sound  of  the  heart  is  due  to  the  sudden  tension 
in  the  aortic  and  pulmonic  valves,  and  in  the  neighbouring 
portions  of  the  aorta  and  pulmonary  artery,  at  the  instant 
when  these  valves  close.  Accordingly  if  the  aorta  is  dilated 
the  pitch  of  the  aortic  second  sound  is  lowered. 

The  second  sound  is  much  shorter  than  the  first,  and  to 
the  ear  the  character  of  tension  is  manifest  enough,  but 
there  is  no  element  of  duration  or  prolongation. 

The  first  sound  is  attributable  chiefly  to  two  factors.  It 
is  partly  a  muscular  sound,  due  to  the  contraction  of  the 
ventricles.  This  sound  is  of  some  duration,  and  explains 
the  element  of  prolongation  in  the  first  sound.  Another 
factor  in  the  production  of  the  first  sound  is  the  tension 
induced  in  the  auriculo-ventricular  valves  especially,  but 
also  in  the  walls  of  the  ventricles,  when  the  chambers  con- 
tract upon  their  contents.  This  gives  rise  to  the  tension 
element  in  the  first  sound,  and  if  the  heart  is  dilated  and 
failing,  this  tension  element  may  alone  be  audible,  so  that 
the  first  sound  is  then  like  a  normal  second  sound. 
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The  four  valves  of  the  heart  are  clustered  together  pretty 
closely,  chiefly  under  cover  of  that  portion  of  the  sternum 
which  extends  from  the  second  to  the  fourth  intercostal 
spaces.  Indeed,  it  has  been  estimated  that  they  aU  lie 
under  a  square  half -inch  of  surface.  The  consequence  is 
that  auscultation  over  the  exact  site  of  any  particular  valve 
would  (except  in  the  case  of  the  pulmonic)  yield  a  sound 
produced  in  part  at  the  closely  adjacent  valves.  For  this 
and  other  reasons,  advantage  is  taken  of  the  conduction  of 
sounds  produced  at  the  individual  valves  to  recognised 
areas  on  the  surface. 

Sounds  produced  at  the  mitral  valve  are  conducted  by  the 
left  ventricle  to  the  apex,  which  of  course  comes  closely  in 
contact  with  the  chest-wall  when  the  ventricle  contracts. 

Sounds  produced  at  the  tricuspid  valve  are  heard  at  the 
left  border  of  the  sternum,  at  about  the  level  of  the  apex, 
or  near  the  base  of  the  xiphoid  cartilage. 

Sounds  produced  at  the  aortic  valve  are  studied  where  the 
aorta  comes  to  the  surface,  viz.,  at  the  second  right  costal 
cartilage  (aortic  cartilage). 

Sounds  produced  at  the  pulmonic  valve  are  (alone  of  the 
valve  sounds)  examined  over  the  immediate  site  of  pro- 
duction, viz.,  at  the  inner  end  of  the  second  left  intercostal 
space  .1 

Changes  in  the  characters  of  the  cardiac  sounds  are  common, 
and  are  often  of  importance  in  diagnosis  and  prognosis.  In 
severe  exhaustion,  as  in  acute  fevers,  the  first  sound  at  the 
apex  may  be  greatly  enfeebled  or  even  lost.  The  sounds 
generally  may  be  very  faint  owing  to  emphysematous 
lungs  overlapping  the  heart.  A  quiet,  deliberate  first  sound  is 
heard  in  hypertrophy,  and  a  short,  sharp  first  sound  suggests 
the  failure  of  a  dilated  ventricle.  In  advanced  mitral 
stenosis,  a  short,  sharp  first  sound  may  be  the  only  sound 
of  cardiac  origin  audible  at  the  apex. 

Accentuation  of  the  Second  Sound.— The  pulmonic  second 
sound  is  accentuated  in  mitral  disease,  whether  obstructive 
or  regurgitant.    This  is  due  to  the  increased  tension  m  the 

1  In  some  instances  the  pulmonic  sounds  may  be  better  heard  in 
the  third  left  space. 
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pulmonary  artery  which  results  from  the  lesion  in  front,  and 
from  hypertrophy  of  the  right  ventricle  behind.  If  the 
ventricle  should  at  length  fail,  the  second  sound  will  lose 
in  intensity. 

The  aortic  second  sound  is  accentuated  when  the  tension 
in  the  arterial  system  is  increased.  The  pitch  of  the  aortic 
second  sound  is  lowered  when  the  root  of  the  aorta  is 
dilated. 

Reduplication  of  the  Heart's  Somw^/s.— Reduplication  of  the 
first  sound  at  the  apex  is  due  to  the  two  ventricles  not 
contracting  simultaneously.  This  sometimes  occurs  when 
the  left  ventricle  is  beginning  to  fail  under  the  prolonged 
abnormal  strain  of  high  arterial  tension  or  aortic  stenosis. 
There  is  some  uncertainty  as  to  whether  the  embarrassed 
ventricle  contracts  too  soon  or  too  late. 

Reduphcation  of  the  second  sound  at  the  base  means  non- 
simultaneous  closure  of  the  aortic  and  pulmonic  valves 
When  persistent,  it  is  specially  suggestive  of  mitral  stenosis 
in  which  condition  the  increased  pressure  in  the  pulmonary 
artery  causes  the  pulmonic   valve  to  close  before  the 
aortic. 

Cardiac  murmurs  are  of  incalculable  value  in  enabling  us 
to  recognise  the  existence  of  heart  disease,  and  in  enabling 
us  to  decide  which  valve  is  at  fault.  When  a  fluid  passes 
from  a  tube  of  given  cahbre  into  one  of  larger  calibre,  or 
through  an  orifice  into  a  wider  space,  that  fluid  is  thrown 
into  eddies.  These  eddies  constitute  a  '  fluid  vein,'  and  in 
the  case  of  blood  in  the  heart  their  vibrations  are  often 
recognisable  by  the  ear  as  a  murmur,  or  by  the  hand  as  a 
thrill.  If  a  valve  orifice  is  narrowed  by  disease,  a  fluid 
vein  IS  generated  in  the  blood  driven  through  it     If  the 

teu"l"Z  ^^^^  ^^i-     g^-^ated  in 

U.e  blood  which  leaks  back.    Murmurs  are  considered  in 
more  detail  in  connection  with  valvular  disease 

Auscultation  is  also  applied  to  the  bloodvessels.  A  murmur 
s  frequently  heard  over  an  aortic  aneurysm.  An  aortic 
^alvular  murmur  may  be  traced  into  the  carotid  artery.  A 
continuous  hum  is  sometimes  heard  over  the  large  veins  of 
-ne  neck  m  an^^mia  ;  and  a  similar  hum  may  be  audible 
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over  the  left,  innominate  vein  at  the  manubrium  sterni,  in 
connection,  it  has  been  supposed,  with  enlargement  of  the 
bronchial  glands. 

5.  ENDOCARDITIS. 

Three  varieties  of  endocarditis  are  commonly  described  : 
simple  acute,  ulcerative,  and  chronic.  The  second  form  is 
undoubtedly  due  to  micro-organisms.    In  the  first  form, 
also,  organisms  are  found,  and  these  are  of  the  same  kmd 
as  in  ulcerative  endocarditis,  the  pyogenic  cocci  (strepto- 
coccus,  staphylococcus,   pneumococcus,   and  gonococcus) 
being  most  common,  though  occasionally  the  bacilli  of  enteric, 
tuberculosis,  diphtheria,  and  anthrax  have  been  met  with. 
Some  writers  therefore  are  disposed  to  minimise  the  differ- 
ences between  the  simple  and  the  ulcerative  varieties,  but, 
though  all  gradations  are  met  with  between  the  two  forms 
they  are,  in  typical  cases,  quite  distinct  both  clmicaUy  and 
anatomically. 

Simple  Acute  Endocarditis  (Verrucose,  Vegetative,  or 

Benign  Endocarditis).  . 

Etiology.-This  condition  almost  never  occurs  primarily. 
It  is  generally  a  manifestation  of  rheumatism,  and  is  hence 
often  associated  with  other  rheumatic  phenomena  such  as 
polyarthritis,  chorea,  or  pericarditis.    It  occasionally  follows 
scarlet  fever-another  infection  in  which  polyarthritis  is 
sometimes  observed.    Measles,  pneumonia  and  other  fevers, 
tonsillitis,  pregnancy,  Bnght's  disease,  and  in  rare  instances 
diphtheria,  may  also  be  accompanied  by  --P^^ 
carditis.    Like  rheumatism,  it  is  most  common  m  childhood 
and  adolescence.    The  inflammation  is  ^l^^'^y  '^"^^^^^^^ 
the  valves  and  chords  tendine^  on  the  left  side  of  the  heart 
except  in  festal  life,  when  the  right  heart  suffers.  These 
acts  are  explained  by  the  special  strain  to  which  the  ^^^^^^^ 
and  right  hearts  are  habitually  exposed  after  and  before 
bkth  respectively.    The  mitral  valve  suffers  more  fre- 

^^::^-:::g— ^  ^ound  m  connection  with  the 

vegetations' in  this  disease.    The  pyogenic  cocci  are  most 
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common,  but  now  and  then  others  have  been  observed.  It 
is  possible  that  in  some  cases  a  chemical  irritant  in  the  blood 
is  the  cause  of  the  inflammation. 

Morbid  Anatomy. — Numerous  little  warty  projections  or 
vegetations  are  produced  along  the  lines  of  contact  of  the 
inflamed  valve-segments.    In  the  aortic  valve,  they  are 
on  the  ventricular  aspect,  and  in  the  mitral  valve  on  the 
auricular  aspect  of  the  curtains.    These  warty  vegetations 
consist  mainly  of  fibrin,  leucocytes  and  blood  platelets,  the 
fibrin  being  deposited  by  the  blood-stream  on  the  inflamed 
surface.    They  tend  to  undergo  transformation  into  con- 
nective tissue.    Some  of  these  vegetations  may  become 
detached  and  give  rise  to  embohsm,  but  such  emboli  are 
small  and  seldom  of  much  importance.    The  inflamed  and 
softened  valve,  however,  may  yield  to  the  blood  pressure, 
so  that  an  aneurysm  develops  which,  by  bursting,  gives  rise 
to  perforation  of  the  valve.    If  the  inflammation  should 
extend  to  the  chordae  tendineae,  these  may  soften  and  rupture 
and  thus  permit  of  regurgitation  through  the  mitral  orifice. ' 

Symptoms.— Any  symptoms  that  might  be  referable  to 
this  form  of  endocarditis  are  masked  by  those  of  the  disease 
{e.g.,  rheumatism)  to  which  it  is  secondary.  Continued 
pyrexia,  with  rapid  action  of  the  heart,  after  the  subsidence 
of  rheumatic  polyarthritis,  and  also  palpitation,  have  been 
suggested  as  evidence,  but  their  value  is  extremely  doubtful 
We  have  to  be  guided  by  physical  signs  pointing  to  obstruc- 
tion or  regurgitation  at  the  valvular  orifices,  and  even  then 
mitral  regurgitation  and  its  physical  signs  may  be  due  to 
another  cause  than  endocarditis.  Certain  evidence  is  often 
forthcoming  later  on,  after  chronic  valvular  disease  has  been 
established. 

Diagnosis.-As  a  cardiac  murmur  is  likely  to  be  the  sole 
evidence  of  endocarditis  in  the  course  of  rheumatism,  other 
possible  explanations  of  the  murmur  must  be  borne  in  mind. 
It  might  be  due  to  a  former  attack  of  endocarditis,  and 
corrobora  ion  of  this  view  might  be  found  in  signs  of  enlarge 
ment  of  the  heart,  and  a  history  of  rheumatism  in  the  past. 
Or  the  murmur  might  be  h:emic,  a  result  of  the  blood  state 
in  which  case  it  would  probably  be  widely  diffused  over  the 
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cardiac  area,  and  in  any  case  more  marked  at  the  pulmonic 
area  than  elsewhere.  A  murmur  due  to  actual  regurgita- 
tion through  the  mitral  orifice  in  consequence,  not  of  endo- 
carditis, but  of  stretching  of  the  auriculo-ventricular  orifice, 
can  scarcely  be  distinguished  from  one  due  to  endocarditis. 

Prognosis.— Death  rarely  occurs  directly  from  this  disease, 
but  very  often  chronic  valvular  disease  remains,  and  ulti- 
mately leads  to  a  fatal  issue.  On  the  other  hand,  both 
cardiac  murmurs  and  cardiac  symptoms  which  have  fol- 
lowed acute  rheumatism  do  occasionally,  after  years,  pass 
away  completely.  Endocarditis  may  recur  with  a  recur- 
rence of  the  rheumatic  infection.  A  damaged  valve  is 
specially  hable  to  be  attacked  by  ulcerative  endocarditis. 

Treatment.— Rest  in  bed  is  essential.  The  rheumatic 
attack  should  be  cut  short  by  treatment.  With  regard  to 
the  endocarditis,  it  is  doubtful  if  anything  does  good  except 
rest.  This  should  be  prolonged  for  several  weeks,  or  perhaps 
months,  after  the  fever  subsides. 

Ulcerative  Endocarditis  (Malignant  or  Infective  Endo- 
carditis). . 

Etiology.— While  due  to  infection,  this  is  not  a  specihc 
disease  hke  enteric  fever  or  like  Mediterranean  fever,  inas- 
much as  different  cases  may  be  due  to  different  species  of 
micro-organisms.    The   usual  microbes   are   the  Strepto- 
.  coccus  pyogenes,  the  Dipiococcus  pneumonm,  and  the  Staphy- 
lococcus pyogenes  aureus,  the  two  former  each  accountmg, 
it  is  said,  for  about  a  third  of  the  cases.    Much  less  common 
are  the  gonococcus,  the  typhoid  bacillus,  and  the  tubercle 
bacillus.    The  disease  is  often  associated  with  some  other 
infection,  such  as  pneumonia,  puerperal  fever,  acute  osteo- 
myehtis,  gonorrhoea,  or  a  suppurating  wound,  which  explains 
how  the  organism  obtained  access  to  the  heart.  Frequently, 
however,  the  source  of  the  infection  cannot  be  discovered^ 
An  important  predisposing  cause  is  a  pre-existing  lesion  ot 

'^'Llrtd  Anatomy.-It  is  chiefly  the  left  side  of  the  heart 
which  suffers,  though  the  right  heart  does  not  escape  w,  h 
the  same  proportionate  frequency  as  m  simple  endocarditis. 
The  valves  suffer  most,  but  the  mfection  tends  to  spread  to 
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other  parts  of  the  endocardium.  The  chordae  tendinese  may 
thus  be  softened  and  torn,  and  a  mitral  curtain,  being  thus 
permitted  to  flap  upwards,  may  inoculate  the  wall  of  the 
auricle.  An  aneurysm  may  develop  in  a  valve-segment  and 
lead  to  perforation.  Aneurysm  or  abscess  may  occur  in 
the  wall  of  the  heart. 

At  the  seat  of  lesion,  there  is  round-celled  infiltration 
with  deposition  of  fibrin,  which  is  often  in  great  abundance. 
The  micro-organisms  are  present  in  this  fibrin.  Portions 
of  the  latter  are  liable  to  be  detached,  and  to  give  rise  to 
embohsm  in  the  spleen,  kidneys,  brain,  and  other  parts. 
In  addition  to  the  results  of  mere  obstruction  by  the  emboH, 
the  organisms  which  they  contain  sometimes  give  rise  to 
small  metastatic  abscesses,  and,  as  the  affected  valve  is 
generally  on  the  left  side  of  the  heart,  the  condition  then 
merits  the  name  given  it  by  Wilks,  '  arterial  pyemia.'  If 
the  emboli  come  from  the  right  heart,  the  metastatic 
abscesses  will  be  chiefly  in  the  lungs,  as  in  ordinary  pyemia. 
An  embolus  may  so  damage  the  wall  of  a  peripheral  vessel 
that  an  aneurysm  results. 

Symptoms.— These  are  of  two  kinds,  the  one  arising  from 
the  local  condition  in  the  heart,  and  the  other  from  the 
septicaemia.    The  former  include  dyspnoea,  dropsy,  and 
the  various  phenomena  met  with  in  valvular  disease',  and 
are  associated  with  physical  signs  of  cardiac  lesion.  In 
particular  there  are  apt  to  be  murmurs,  and  these  may 
change  their  character  from  time  to  time  as  the  disease  pro- 
gresses.  But  on  the  whole,  the  cardiac  or  local  phenomena 
are  likely  to  be  less  urgent  than  the  septic  or  general  phe- 
nomena.   The  latter  include  an  irregular  temperature 
rigors,  sweatmg,  enlargement  of  the  spleen,  and  hjemor- 
rhages  mto  the  skin,  retina  and  mucous  membranes.  In 
addition  there  may  be  evidence  of  embolism  of  the  kidney 
as  shown  by  the  sudden  onset  of  albuminuria,  sometimes 
with  hematuria  and  with  pain  in  the  back  ;  or  of  embohsm 
ot  the  spleen,  as  indicated  by  pain  in  the  splenic  region 
splenic  enlargement,  and  sudden  elevation  of  temperature  ' 
or,  again,  of  embolism  of  the  brain,  as  indicated  by  sudden 
hemiplegia,  etc. 


278  MANUAL  OF  MEDICINE 

The  course  of  the  disease  varies  much  in  different  cases, 
and  the  following  types  have  been  recognised,  viz.,  septic, 
typhoid,  pycemic,  cardiac  and  cerebral.  The  cerebral  type 
may  simulate  meningitis,  either  of  the  tubercular  or  of  the 
cerebro-spinal  variety.  Delirium,  pyrexia,  profuse  sweating, 
hemorrhagic  and  other  skin  eruptions,  convulsions  and 
coma  are  among  the  symptoms.  As  regards  the  heart,  there 
may  be  no  symptoms,  and  possibly  no  abnormal  physical 
signs.    Meningitis  may  actually  be  present. 

To  the  cardiac  type  belong  cases  of  chronic  heart  disease, 
in  the  course  of  which  fever  and  septic  symptoms  supervene 
owing  to  the  damaged  valves  becoming  the  seat  of  ulcerative 
endocarditis.    These  cases  may  be  acute  or  chronic. 

In  the  pycemic  type,  there  are  multiple  abscesses— e.g.,  in 
the  joints  or  in  the  lungs— but  otherwise  the  cases  need  not 
be  separated  from  those  belonging  to  the  septic  type. 

In  the  septic  type  (including  the  pyemic),  there  is  often  a 
recognisable  source  of  infection,  such  as  a  suppuratmg 
wound,  acute  osteomyelitis,  or  the  puerperal  state.  The 
severe  rigors  occurring  at  irregular  intervals,  the  wide  ranges 
of  temperature,  the  profuse  sweating,  the  emaciation  and  the 
anemia,  with  splenic  enlargement,  hemorrhages,  delirium, 
diarrhoea,  and  perhaps  pulmonary  symptoms  and  arthritis, 
point  naturally  to  a  septicemic  or  pyemic  condition. 

Osier  calls  attention  to  a  particular  variety  of  this  type 
which  simulates  quotidian  or  tertian  ague.  It  may  develop 
without  discoverable  external  cause  in  cases  of  chronic  heart 
disease,  and  follow  a  chronic  course. 

The  typhoid  type  is  the  most  common  of  all,  and  may 
suggest  a  continued  fever  such  as  enteric.  The  temperature 
is  lot  so  irregular  as  m  the  septic  type,  and  1-  g-er^ 
febrile  symptoms  may  be  the  first  sign  of  imperfect  hea  th. 
A  dry  tongue,  delirium,  early  general  prostration,  free 
sweatLg,  and  diarrhoea  with  stools  like  those  o  enteric 
rTv  also  be  present.  There  is  often,  but  not  always,  a 
cardiac  murmur.    Stupor  and  coma  may  be  present  for  a 

"Z^l^  rests  upon  the  combination  of  cardiac 
and  septic  phenomena,  to  which  there  are  often  added 
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evidences  of  multiple  embolism.  If  these  three  groups  of 
phenomena  are  present  in  an  individual  who  has  previously- 
suffered  from  valvular  disease  and  who  has  recently  suffered 
from  an  infection,  the  evidence  is  very  strong.  Bacterio- 
logical examination  of  the  blood  during  life  will  sometimes 
reveal  the  particular  organism  which  is  at  fault. 

The  disease  is  apt  to  be  mistaken  for  enteric  fever.  In  the 
latter  the  temperature  is  less  irregular,  rigors  seldom  occur 
in  the  course  of  the  disease,  cardiac  symptoms  are  absent, 
and  Widal's  reaction  may  be  present.  It  is  to  be  remem- 
bered, however,  that  pyaemia  may  develop  in  the  course  of 
enteric.  In  one  case  of  this  kind  the  Staphylococcus  aureus 
was  cultivated  from  the  blood  during  life,  as  well  as  from 
the  organs  after  death  ;  so  that  the  detection  of  a  pyogenic 
organism  in  the  blood  during  Hfe  does  not  prove  the  existence 
of  ulcerative  endocarditis  to  the  exclusion  of  enteric  fever. 

Malaria  may  be  differentiated  by  microscopic  and  bac- 
teriological exarriinations  of  the  blood. 

PycBmia  and  ulcerative  endocarditis  are  almost  the  same 
thing,  and  may  be  combined.  The  presence  of  an  external 
wound,  followed  by  general  and  pulmonary  symptoms,  and 
without  signs  of  involvement  of  the  heart,  would  suggest 
pyaemia  proper  ;  whilst  the  presence  of  heart  disease,  to 
which  general  symptoms  and  multiple  embolisms  on  the 
arterial  side  are  added,  would  suggest  ulcerative  endocarditis. 

Prognosis.— Death  may  take  place  within  a  few  days,  or 
may  be  postponed  for  many  months.  Only  a  few  cases 
recover  from  the  infection. 

Treatment.— Any  recognisable  source  of  infection  should 
be  removed  if  possible.  If  it  can  be  ascertained  that  the 
streptococcus  is  the  organism  concerned,  a  polyvalent  anti- 
streptococcic serum  should  be  administered.  Quinine, 
mercury,  and  arsenic  may  also  be  employed. 

Chronic  Endocarditis  is  often  a  sequel  of  the  acute 
form,  and  is  characterised  chiefly  by  new  formation  of  con- 
nective tissue.  The  process  begins  in  the  granulation  tissue 
of  the  acute  lesion,  and  tends  slowly  to  spread  to  the  remaiii- 
mg  parts  of  the  valves  and  the  chordae  tendineae.  The  valves 
thus  become  thickened,  rigid  and  shrunken.  Inflamed 
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valve-segments  may  coalesce.  Lime-salts  may  be  deposited 
in  the  new-formed  connective  tissue,  so  that  the  valves 
become  brittle,  and  calcified  portions  may  be  broken  off 
and  give  rise  to  embolism.  Mitral  stenosis  sometimes 
develops  in  an  insidious  way  without  any  evidence  of 
preceding  acute  endocarditis. 

Another  cause  of  chronic  endocarditis,  especially  at  and 
after  middle  life,  is  high  arterial  tension  such  as  results  from 
gout,  kidney  disease,  and  habitual  excess  in  eating  and 
drinking.  Occupations  which  involve  a  frequent  though  not 
continuous  strain  upon  the  vascular  system  also  tend  to 
induce  it,  as  in  blacksmiths,  engineers  and  soldiers.  The 
aortic  valves  suffer  most  in  these  cases. 

Syphilis  is  a  cause  of  chronic  endocarditis  before  middle 
life,  and  senihty  at  a  later  period.  Occasionally  an  isolated 
area  of  endocarditis  is  found  on  the  inner  aspect  of  the 
auricle  or  ventricle,  with  or  without  disease  of  the  valves, 
and  the  process  may  invade  the  myocardium. 

The  lesions  of  chronic  endocarditis  may  at  any  stage 
become  complicated  by  the  occurrence  of  acute  endo- 
carditis, either  in  its  simple  or  in  its  more  dangerous 
ulcerative  form. 


6.  VALVULAR  DISEASE. 

Etiology. — The  most  common  cause  of  valvular  disease  is 
acute  endocarditis,  which  is  usually  a  result  of  the  rheumatic 
infection.  Except  in  the  comparatively  rare  ulcerative 
endocarditis,  serious  harm  is  seldom  done  in  the  acute  stage, 
but  this  is  often  followed  by  an  extensive  new  formation  of 
connective  tissue  which  deforms  the  valve-structures.  This 
is  commonly  known  as  chronic  endocarditis,  though  the 
process  has  often  been  stationary  for  a  long  time  before 
death.    Sometimes,  however,  it  is  progressive. 

The  various  forms  of  chronic  endocarditis  are  causes  of 
valvular  disease,  and  are  too  often  progressive.  In  rare 
instances,  again,  a  valve— generally  the  aortic— is  ruptured. 
This  is  usually  the  effect  of  severe  muscular  effort  upon  a 
valve  already  the  seat  of  disease. 
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But  apart  from  the  conditions  which  give  rise  to  actual 
deformity,  a  valve  may  become  relatively  incompetent, 
owing  to  the  orifice  which  it  ought  to  close  becoming  en- 
larged. This  occasionally  happens  late  in  hfe  at  the  aortic 
valve,  and  is  quite  common  in  old  and  young  at  the  mitral 
orifice.  The  latter  is  surrounded  by  a  muscular  ring,  which 
ought  to  contract  when  the  ventricle  contracts.  If  for  any 
reason  this  muscle  has  been  overstretched,  or  has  lost  its 
tone,  it  will  be  unable  to  narrow  the  orifice  sufficiently,  and 
the  mitral  curtains  will  not  meet  accurately. 

Valves  Affected.— ApdiTt  from  tricuspid  regurgitation,  the 
lesions  under  consideration  are  almost  confined  to  the  left 
side  of  the  heart.  The  most  common  single  lesion  is  mitral 
mcompetence  ;  mitral  stenosis  probably  comes  next  ;  then 
aortic  incompetence  ;  and  last  of  the  series,  aortic  stenosis. 
The  most  common  combined  lesions  are  mitral  incompe- 
tence and  stenosis  ;  aortic  and  mitral  incompetence  ;  and 
aortic  stenosis  and  incompetence.  A  still  more  formidable 
combination  consists  of  stenosis  and  incompetence  of  the 
mitral,  tricuspid,  and  aortic  valves.i 

Tricuspid  incompetence  is  very  common,  and  by  far  the 
most  common  right-sided  lesion,  but  it  is  almost  always  of 
a  relative  kmd,  and  secondary  to  disease  on  the  left  side  of 
the  heart,  or  to  disease  of  the  respiratory  system. 

When  the  normal  current  of  blood  through  a  valve  of  the 
heart  is  obstructed  by  narrowing  of  the  orifice,  there  is  said 
to  be  stenosis'  or  'constriction'  of  that  valvular  orifice, 
and  the  result  is  '  obstruction '  at  that  valve.  On  the  other 
nand.  If  the  valve  is  unable  to  close  the  orifice  sufiiciently  to 
prevent  a  leakage  in  the  wrong  direction,  there  is  '  incompe- 
tence or  insufiiciency  '  of,  and  '  regurgitation  '  at,  that 
particular  valve. 

Cardtac  Murmurs.-These  vary  greatly  in  their  duration, 
loudness,  harshness  and  sundry  other  properties  which  are 
not  of  very  great  service  in  diagnosis.  The  important  facts 
with  regard  to  a  murmur,  and  those  which  give  the  clue  to 
'  ^  have  met  with  this  combination  in  a  case  where  there  was 
also  an  old  abscess  in  the  heart  wall,  containing  pneumococci 
{Trans.  Glasg.  Path,  and  Clin.  Soc,  January.  1900). 
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the  valve-lesion  which  produces  it,  are  (i)  the  rhythm, 
(2)  the  seat  of  maximum  intensity,  and  (3)  the  direction  of 
propagation. 

Murmurs  which  correspond  in  rhythm  with  the  systole  of 
the  ventricle  are  known  as  systolic,  or  ventricular  systolic 
(V.S.).  Those  which  coincide  in  time  with  the  diastole  of 
the  ventricle  are  called  diastolic,  or  ventricular  diastolic 
(V.D.).  Those  which  correspond  in  time  to  the  contraction 
of  the  auricle  are  called  presystolic,  or  auricular  systolic 
(A.S.).  Murmurs  occurring  in  the  long  pause  are  sometimes 
distinguished  as  early  diastolic,  mid-diastolic  (mesodiastolic), 
late  diastohc,  and  entire  diastolic.  Late  diastohc  is  practi- 
cally the  same  thing  as  presystolic  or  auricular  systolic. 

The  relations  between  the  different  valves,  lesions  and 
murmurs  are  shown  thus  : 


Valve. 

Aortic  ) 

Pulmonic  ) 

Mitral  ) 

Tricuspid  ) 

Aortic  ) 

Pulmonic  ) 

Mitral  ) 

Tricuspid  ) 


Lesion. 
Stenosis 

Incompetence 

Incompetence 

Stenosis! 


Murmur. 
Systolic  (V.S.). 

Diastolic  (V.D.). 
Presystolic  (A.S.). 


Thrills,  as  recognised  by  palpation,  are  named  according 
to  their  rhythm  in  the  same  way  as  murmurs. 


Mitral  Incompetence. 

Etiology.— Mitral  incompetence  may  result  from  acute  or 
chronic  endocarditis,  which  causes  deformity  or  rigidity  of 
the  valves  and  chordse  tendinese.  The  consequence  is  that 
the  curtains  of  the  valve  do  not  meet  accurately  when  the 
ventricle  contracts.  Relative  incompetence  results  from 
many  conditions  which  cause  dilatation  of  the  left  ventricle, 
or  loss  of  tone  of  the  muscular  ring  surrounding  the  orifice. 

I  Mitral  or  tricuspid  stenosis  may  be  associated  with  an  early, 
middle,  or  entire  diastolic,  instead  of  a  late  diastolic  (presystolic) 
murmur. 
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Among  these  conditions  are  anaemia,  acute  disease,  the 
debihty  of  advancing  years,  persistent  high  arterial  tension, 
and  aortic  valve  disease. 

Morbid  Anatomy. — As  some  blood  regurgitates  into  the 
auricle  during  the  ventricular  systole,  the  auricle  becomes 
dilated  so  as  to  accommodate  this  quantity  in  addition  to 
that  which  is  normal.  The  auricle  at  its  systole  drives  this 
increased  quantity  into  the  ventricle,  which  thus  becomes 
dilated  so  as  to  contain  the  quantity  it  drives  into  the  aorta 
and  also  the  quantity  which  escapes  back  into  the  auricle. 
The  auricle  and  ventricle  will  naturally  undergo  some  hyper- 
trophy as  well  as  dilatation.  The  increased  pressure  in  the 
left  auricle,  due  to  the  regurgitation,  causes  increased 
resistance  to  the  outflow  from  the  pulmonary  veins,  and 
accordingly  the  tension  in  the  pulmonary  system  is  raised. 
This  throws  increased  work  upon  the  right  ventricle,  which 
in  its  turn  becomes  dilated  and  hypertrophied. 

This  condition  of  matters  may  persist  indefinitely,  com- 
pensation being  complete  ;  but  if  the  mitral  lesion  should 
be  progressive  and  not  stationary,  or  if  the  general  health 
should  fail,  then  the  right  ventricle  is  apt  to  yield,  and 
relative  incompetence  of  the  tricuspid  valve  ensues. 

In  cases  of  long  standing,  there  is  brown  induration  of  the 
lungs,  which  is  characterised  by  dilatation  of  capillaries, 
haemorrhage  by  diapedesis,  pigmentation,  and  increase  of 
connective  tissue.  Under  the  same  circumstances,  atheroma 
of  the  pulmonary  artery  is  sometimes  observed. 

Symptoms.— If  good  compensation  exists,  there  may  be  no 
symptoms  at  all ;  or  the  individual  may  become  breathless 
after  exertion  more  readily  than  a  perfectly  normal  person, 
though  otherwise  he  is  quite  free-  from  symptoms.  The 
early  symptoms  of  the  disease  point  to  obstruction  in  the 
pulmonary  vessels  ;  but  at  a  later  stage,  when  the  right 
ventricle  fails,  engorgement  of  the  systemic  veins  and  dropsy 
are  important  phenomena.  There  are  shortness  of  breath, 
aggravated  by  exertion  ;  cough  ;  sometimes  hjemoptysis  ; 
palpitation  ;  and  Uvidity  of  the  surface,  with  or  without 
pallor.  As  the  condition  becomes  worse,  dyspnoea  becomes 
severe  and  amounts  to  orthopncea  ;  the  Hver  enlarges  ;  the 
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lungs  become  oedematous  ;  the  urine  is  scanty  and  con- 
centrated ;  dropsy  begins  in  the  dependent  parts  and 
extends  ;  effusions  accumulate  in  the  serous  cavities  ;  quiet 
delirium  sets  in,  and  sleep  is  almost  impossible.  The 
distress  may  be  aggravated  by  the  occurrence  of  pulmonary 
embolism,  as  shown  by  haemoptysis,  pain  in  the  side,  pleural 
friction-sound  and  signs  of  localised  consolidation. 

Physical  Signs. — The  murmur  is  systolic  (V.S.)  in  rhythm. 
Its  maximum  intensity  is  at  the  apex.  Its  direction  of 
conduction  is  outwards  from  the  apex  into  the  lateral  region 
of  the  chest.  It  is  often  heard  at  the  back  about  the  lower 
angle  of  the  scapula,  and  it  may  actually  be  louder  there 
than  in  the  lateral  region.  The  murmur  is  probably  con- 
ducted to  the  back  partly  by  way  of  the  ribs,  and  partly  by 
way  of  the  base  of  the  ventricle  and  the  spine. 

The  murmur  may  simply  suggest  a  prolongation  of  the 
first  sound.  Or  murmur  and  first  sound  may  both  be 
distinct  and  accompany  one  another.  Or,  again,  the 
murmur  may  actually  take  the  place  of  the  first  sound,  the 
latter  being  imperceptible.  The  murmur  may  be  soft  or 
harsh,  and  is  sometimes  musical.  It  is  occasionally  accom- 
panied by  a  thrill  of  the  same  rhythm. 

The  pulmonic  second  sound  is  probably  accentuated,  and 
as  long  as  this  is  the  case,  the  right  ventricle  is  doing  good 
work. 

Unless  the  lesion  is  slight,  the  visible  area  of  cardiac 
pulsation  is  increased.  The  apex  beat  is  displaced  down- 
wards from  enlargement  of  the  left  ventricle,  and  to  the  left 
owing  to  enlargement  of  both  ventricles. 

The  area  of  cardiac  dulness  is  increased  horizontally  to 
right  and  left  owing  to  enlargement  of  both  ventricles. 

The  pulse,  unless  in  shght  cases,  tends  to  be  irregular, 
both  in  force  and  in  rhythm  (Fig.  25). 

Signs  of  free  regurgitation  include  the  following  :  (i)  com- 
plete replacement  of  the  first  sound  by  the  murmur, 
suggesting  loss  of  mitral  valve  tension  ;  (2)  accentuated 
pulmonic  second  sound  ;  (3)  enlargement  of  the  left  side 
of  the  heart  ;  (4)  enlargement  of  the  right  heart  ;  (5)  a 
small,  weak  pulse  conjoined  with  a  strongly  actmg  ventricle. 
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suggesting  that  much  of  the  blood  dealt  with  by  the  left 
ventricle  goes  elsewhere  than  into  the  aorta.  Neverthe- 
less, with  almost  all,  and  perhaps  with  all  of  these  conditions 
present,  compensation  may  be  good  in  the  absence  of 
unusual  strain. 

The  absence  of  the  above  signs  (if  they  have  had  time 
to  develop),  the  absence  of  symptoms,  a  murmur  which 
follows  or  accompanies  a  well-marked  first  sound,  and 
perfect  regularity  of  the  pulse,  indicate  that  the  lesion  is 
slight. 

Prognosis. — Mitral  regurgitation  is  the  least  formidable  of 
the  valvular  affections.  When  the  lesion  is  slight,  the 
patient  may  lead  a  life  of  hard  work  and  live  to  advanced 
age,  without  any  inconvenience  as  regards  his  heart.  In 


Fig.  25. — Pulse  of  Mitral  Regurgitation. 


some  cases,  indeed,  where  both  symptoms  and  physical  signs 
of  cardiac  disease  have  followed  acute  rheumatism,  both 
symptoms  and  signs  disappear  after  the  lapse  of  years. 
Where  the  lesion  is  more  severe,  the  patient  may  be  seriously 
disabled  from  time  to  time  by  temporary  failure  of  com- 
pensation {e.g.,  owing  to  overwork  or  pregnancy),  and  yet 
may  recover  under  treatment  and  survive  for  many  years. 
Thus  a  patient  who  recovered  in  the  Glasgow  Royal 
Infirmary  from  severe  failure  of  compensation  in  mitral 
disease  had  been  in  hospital  twenty- three  years  previously, 
when  dilatation  of  the  heart  and  presystolic  and  systolic 
mitral  murmurs  were  noted. 

When  mitral  regurgitation  is  due  to  dilatation  of  the 
ventricle  in  consequence  of  high  arterial  tension  or  aortic 
disease,  the  prognosis,  generally  speaking,  is  not  so  favour- 
able.   On  the  other  hand,  when  the  dilatation  occurs  in 
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connection  with  acute  disease  or  anEemia,  recovery  should 
be  complete,  provided  that  the  primary  disease  is  cured,  and 
the  patient  takes  sufficient  rest. 

Mitral  regurgitation  is  not  likely  to  cause  sudden 
death. 

Treatment. — In  cases  of  anaemia  and  debility,  the  primary 
disease  must  be  treated,  and  for  the  heart  itself  prolonged 
rest  is  necessary,  after  which  gentle  exercises  should  be 
gradually  introduced.  In  cases  occurring  in  elderly  people, 
with  no  symptoms  of  cardiac  failure,  regular  exercise  is 
important,  and  great  moderation  in  eating  and  drinking 
must  be  observed.  The  bowels  must  be  kept  regular,  and 
if  high  tension  is  present,  a  small  dose  of  mercury  should  be 
given  twice  a  week.  All  mitral  cases  should  be  carefully 
guarded  against  chills,  which  by  attacking  the  respiratory 
organs  might  impair  compensation. 

When  distinct  cardiac  symptoms  are  present,  rest  in  bed 
is  essential,  with  a  hght,  spare  diet  and  good  nursing.  A 
mercurial  purge  {e.g.,  pil.  hydrarg.  et  pil.  colocynth.  et 
hyoscyam.,  aa  gr.  v.)  should  be  given  at  once,  and  repeated 
from  time  to  time.  In  some  cases  it  may  be  well  to  spare 
the  heart  by  restricting  the  fluids  taken  as  well  as  the  solids. 
The  most  important  drug  is  digitahs,  which  may  be  given  in 
various  ways  ;  a  good  formula  is  the  well-known  piU  contain- 
ing powdered  digitalis,  powdered  squiU,  and  calomel  (or  blue 
pill),  of  each  i  grain,  to  be  given  three  or  four  times  a  day. 
If  the  liver  is  enlarged  and  tender,  Broadbent's  excellent 
plan  of  applying  several  leeches  over  that  organ  may  be 
adopted.  This  is  a  very  gentle  mode  of  blood-letting,  and 
will  probably  reheve  or  remove  local  pain  ;  but  in  young 
subjects  much  larger  quantities  of  blood  may  be  withdrawn 
by  venesection  if  the  dyspnoea  and  cyanosis  are  great.  Effu- 
sions in  the  pleural  cavities  should  be  removed  by  the 
aspirator,  and  great  swelling  of  the  legs  and  ascites  should  be 
dealt  with  by  Southey's  tubes.  Removal  of  dropsies  by  one 
or  other  of  these  means  sometimes  brings  about  very  speedy 
rehef .  It  naturally  removes  much  pressure  from  the  blood- 
vessels, and  thus  eases  the  task  of  the  overburdened  heart. 
Strychnine  (^V  to     grain  hypodermically  every  four,  six,  or 
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eight  hours)  and  ammonium  carbonate  are  valuable  cardiac 
stimulants.  1 

The  patient  often  suffers  terribly  from  want  of  sleep, 
whereas  it  is  very  important  that  he  should  sleep  well. 
Paraldehyde  in  doses  of  i  to  2  drachms  frequently  repeated 
is  safe,  but  not  always  effectual.  Morphine  is  sometimes 
of  immense  benefit,  while  in  other  cases  it  will  increase  the 
cyanosis.  If  the  urine  is  not  very  scanty,  and  if  the  dyspnoea 
and  insomnia  seem  greater  than  can  be  accounted  for  by  the 
physical  signs  in  the  respiratory  system  (and  especially  signs 
of  pulmonary  oedema  or  bronchitis),  morphine  should  be  tried 
hypodermically,  beginning  with  a  very  small  dose  (yV  to 
i  grain). 

When  the  case  is  responding  to  treatment,  two  signs 
speedily  show  it— the  patient  rests  further  back  in  bed,  and 
the  urine  increases  in  quantity.  Sometimes  digitaUs  does 
not  agree — possibly  because  it  has  already  been  pushed  before 
the  patient  comes  into  hospital.  The  signs  of  disagreement 
are  sickness  and  increased  scantiness  of  urine.  In  such  a 
case,  strophanthus  and  strychnine  may  be  given  instead. 

As  recovery  takes  place,  the  aim  should  be  to  replace 
digitalis  by  tonics,  such  as  iron,  arsenic,  and  quinine. 
Strychnine  should  be  continued  in  reduced  quantity.  The 
patient  should  rest  in  bed  for  six  or  eight  weeks,  then  get  up 
to  the  couch  for  a  part  of  the  day,  and  then  begin  gentle 
walking  exercise  with  great  caution. 

Mitral  Stenosis. 

Etiology.— Stenosis  of  the  mitral  orifice  results  from  endo- 
carditis, and  is  generally  of  rheumatic  origin.  It  commences 
chiefly  in  later  childhood  and  early  adult  Hfe,  and  is  often 
of  very  insidious  onset.  Frequently  there  is  no  history  of 
arthritis  or  of  any  other  symptom  which  the  patient  regarded 
as  rheumatic.    Mitral  stenosis  is  much  more  common  in 

^  Alcohol  should  be  avoided  in  these  cases  as  a  rule.  Wilks 
pointed  out  many  years  ago  that  its  influence  is  harmful  {BriL  Med. 
Jour.,  1891,  ii.  462.  See  also  Monro  and  Findlay,  Glasg.  Med.  Jour., 
1904,  Ixi.,  pp.  329-340). 
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females  than  in  males,  and  whilst  it  doubtless  generally 
commences  in  later  childhood,  the  patient  generally  comes 
under  the  notice  of  the  physician  when  aged  from  fifteen  to 
twenty-five  years. i  Broadbent  suggests  that  the  high 
tension  which  results  from  anaemia  is  a  cause.  Gout, 
pregnancy,  and  chronic  kidney  disease  also  favour  the 
development  of  mitral  stenosis. 

Morbid  Anatomy. — In  pure  mitral  stenosis,  the  left  ven- 
tricle is  not  enlarged.  The  left  auricle  and  right  ventricle 
are  dilated  and  hypertrophied.  In  well-marked  cases,  the 
mitral  orifice  is  so  narrowed  that  it  will  just  admit  the  tip 
of  the  finger,  and  yet  in  such  a  case  the  patient  may  have 
been  free  from  well-marked  cardiac  symptoms  till  a  day  or 
two  before  death.  The  valves  are  thickened  and  rigid,  and 
their  chordae  tendineae  are  shortened.  The  curtains  are  often 
welded  together,  and  the  orifice,  viewed  through  the  auricle, 
is  seen  as  a  mere  slit,  the  '  button-hole  '  mitral — the  form 
usually  seen  in  adults.  In  children,  the  valve  structures  are 
usually  transformed  into  a  hollow  truncated  cone — the 
'  funnel  mitral.'  As  the  left  auricle  has  but  a  thin  muscular 
wall,  compensation  in  this  disease  depends  mainly  upon  the 
right  ventricle. 

Symptoms. — Symptoms  may  be  quite  absent,  or  there  may 
be  shortness  of  breath  on  exertion,  perhaps  with  haemoptysis. 
Indeed,  of  the  different  valvular  diseases,  mitral  stenosis  is 
the  one  in  which  free  and  repeated  spitting  of  blood  is  most 
common.  This  is  due  to  the  high  and  increasing  tension  of 
blood  in  the  pulmonary  vessels.  The  ends  of  the  fingers  are 
clubbed  in  some  cases.  Embolisms  may  occur  in  the  brain, 
spleen,  and  kidneys,  owing  to  detachment  of  portions  of 
thrombus  from  the  dilated  left  auricle.  In  rare  instances 
paralysis  of  the  left  vocal  cord  is  caused  by  the  enlarged 
auricle  compressing  the  left  recurrent  nerve. 

When  compensation  fails,  the  symptoms  are  in  the  main 
similar  to  those  of  mitral  regurgitation,  but  dyspnoea  is  much 
more  obtrusive  than  dropsy,  and  the  latter  is  often  absent. 
Broadbent  points  out  that  this  form  of  valvular  disease  is 
specially  apt  to  be  associated  with  pulsation  of  an  enlarged 

1  See  footnote  on  p.  95. 
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liver,  and  that  ascites  may  develop  even  before  oedema  of  the 
feet.  Indeed,  even  on  her  death-bed,  the  patient  may  pre- 
sent almost  no  symptoms  except  general  weakness  and  a  Uttle 
shortness  of  breath,  with  a  very  small  pulse.  Distinctive 
physical  signs  as  well  as  marked  symptoms  may  be  absent. 

Physical  Signs.— The  characteristic  murmur  is  presystolic 
(A.S.)  in  rhythm.  It  is  rough  in  character,  and  increases  in 
mtensity  up  to  the  first  sound,  when  it  suddenly  stops  Its 
usual  area  of  audibility  is  restricted  to  the  apex  region  and 
immediately  mternal  to  and  above  it,  so  that  the  direction  of 
propagation  scarcely  needs  to  be  considered.  Occasionally 
however,  an  A.S.  murmur  is  found  to  be  widely  distributed 
over  the  chest. 

Other  murmurs  of  a  less  characteristic  kind  may  be  audible 
m  the  diastolic  period  in  cases  of  mitral  stenosis,  and  it 
IS  important  not  to  confuse  them  with  aortic  regur^tant 
murmurs.    These  are  the  early  diastohc,  mid:diastolic,  and 
entire  diastohc  murmurs.    The  first  is  to  be  accounted  for 
by  the  elastic  recoil  of  the  over-distended  pulmonary  veins 
and  left  auricle.    The  mid-diastoHc  is  not  so  easily  explained 
unless  It  be  due  to  the  suction  power  of  the  left  ventricle 
The  typical  presystolic  or  late  diastolic  murmur  is  caused  by 
the  contraction  of  the  auricle.    The  entire  diastohc  murmur 
occupying  the  whole  of  the  long  pause,  must  be  attributed  to 
these  different  causes  acting  in  succession. 

The  pulmonic  second  sound  is  accentuated,  and  m  a  con- 
siderable proportion  of  cases  is  reduphcated.  Reduplication 

mitfairol.^^^^'  — mg 

The  apex  beat  is  httle  if  at  all  displaced  in  pure  mitral 
stenosis,  because  the  left  ventricle  is  not  enlarged  Grea 
nlargemen  of  the  right  ventricle  may,  howeve'r,  push  the 
eft  ventricle  slightly  towards  the  left.    The  impulse  is 

3wing  to  the  enlargement  of  the  right  ventricle. 

.V  an  1' S  ZT'f  ""^''"^  '''''''''  accompanied 
nurmnr  Sometimes  there  is  a  thrill  without  a 

nurmur    or,  agam,  neither  may  be  recognisable. 
The  pulse  is  usually  regular  until  late  in  the  disease 
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Its  special  features  are  small  volume  and  high  tension 
(Fig.  26). 

Broadbent  recognises  three  stages  in  the  disease,  distm- 
guished  by  auscultation.  In  the  first,  the  presystolic  mur- 
mur, the  first  sound  and  the  second  sound  are  all  audible  at 
the  apex.    In  this  stage  there  are  no  serious  symptoms. 

In  the  second  stage,  the  murmur  remains  audible,  but  the 
first  sound  becomes  short  and  sharp  like  a  normal  second 
sound,  and  the  second  sound  at  the  apex  is  lost.  The 
murmur  should  be  carefully  timed  by  placing  the  finger  over 
the  apex  impulse,  or,  failing  that,  the  carotid  artery.  The 
loss  of  the  second  sound  (probably  aortic  second  sound)  at 
the  apex  is  accounted  for,  first,  by  the  greatly  enlarged  right 
ventricle  overlapping  the  left  and  causing  it  to  be  withdrawn 
from  the  chest-wall  ;  and,  secondly,  by  the  small  volume  of 


Fig.  26 


.—Pulse  o?  Mitral  Stenosis,  Early  Stage. 


blood  passed  by  the  ventricle  into  the  aorta  being  insufficient 
to  cause  any  great  recoil.    The  change  in  the  character  of  the 
first  sound  is  not  so  well  understood.    The  element  ot  dura- 
tion is  lost ;  the  element  of  tension  remains.  Broadbent 
suggests  that  the  left  ventricle  contracts  before  it  has  been 
completely  filled  through  the  narrowed  mitral  orifice.    I  s 
contraction  is  at  first  unresisted,  but  as  soon  as  'ts  cavity 
reduced  sufficiently  to  be  filled  by  the  contained  blood,  its 
walls  suddenly  become  tense.    This  explams  the  loudness  o 
The  sound,  and  as  the  actual  working  part  of  the  systole  is 
shortened,  so.  it  is  suggested,  the  first  sound  may  be  corr  - 
spondingly  shortened.     Sansom  thinks  the  peculiar  first, 
sound  is  due  to  sudden  contraction  of  the  ngh  ven  ricl  . 
wTch  acts  with  abnormal  force  against  abnormal  resistance. 

In  the  second  stage,  there  may  be  few  or  no  serious 
symptoms  if  the  patient  lives  a  quiet  life. 
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In  the  ihird  stage,  the  murmur  also  disappears,  and  only 
the  short  and  sharp  first  sound  persists  at  the  apex.  This 
third  stage  is  attributable  to  failure  of  the  right  ventricle 
and  tricuspid  regurgitation,  so  that  the  blood  is  not  driven 
through  the  mitral  orifice  with  sufficient  force  to  generate 
a  murmur.  This  stage  is  usually  accompanied  by  serious 
symptoms,  but  under  treatment  the  patient  may  regain  the' 
second  stage. 

The  three  stages  described  cannot  always  be  recognised. 
Thus,  the  second  sound  may  be  quite  distinct  at  the  apex 
when  death  is  approaching. 

Prognosis.— Mitral  stenosis  is  not  so  dangerous  as  aortic 
mcompetence,  and  does  not  cause  sudden  death  in  the 
absence  of  serious  symptoms.  The  latter  may,  however 
extend  over  only  a  few  days.  As  compared  with  mitral 
mcompetence,  there  is  the  serious  fact  that  mitral  stenosis 
IS  often  a  progressive  lesion.  Nevertheless,  patients  often 
survive  for  many  years  in  fair  health,  though  handicapped 
by  shortness  of  breath  ;  and  they  may  recover  over  and  over 
agam  from  cardiac  disablement  with  severe  symptoms 

Treatment.-In  the  early  stages  when  no  symptoms  are 
present,  active  treatment  is  not  required,  but  the  patient 
should  guard  agamst  chills,  so  as  to  avoid  rheumatism  and 
bronchitis,  and  should  guard  against  high  arterial  tension 
sripaw"  over-eating,  over-drinkmg,  and  con- 

When  symptoms  are  present,  rest  and  mercurial  purges 
are  the  most  important  remedies.  If  the  symptoms  fre 
urgent,  and  mclude  orthopncea,  enlargement'^of'^the  iver 
and  dropsy,  mercurial  purges  should  be  promptly  put  in 
action  and  it  is  sometimes  desirable  to  practise  venesection 
though  m  other  cases  leeching  is  sufficient.  After  ZroZh 
purging.  If  the  right  ventricle  is  still  very  feeb  ZtaS 

carbonate  ,  but  as  soon  as  practicable,  these  stimuknts 
the  nitrites  may  be  added  to  keep  down  arterial  tension. 
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Aortic  Stenosis. 


Etiology.— This  condition  may  result  from  thickening  and 
rigidity  of  the  valve  segments  in  consequence  of  chronic 
inflammatory  and  degenerative  processes,  especially  m  later 
life  Or  it  may  be  due  to  the  endocarditis  of  rheumatism, 
scarlet  fever,  etc.  ;  or  occasionally  to  syphihs.  The  valve 
segments  may  be  partly  adherent  to  one  another,  and  recent 
vegetations  may  increase  the  obstruction  to  the  blood-flow. 
Such  changes  in  the  valves  are  very  apt  to  cause  incom- 
petence at  the  same  time  as  stenosis.  Pure  aortic  stenosis 
is  less  common  than  aortic  incompetence,  and  neither  is  so 
common  singly  as  a  combination  of  the  two.  In  rheumatic 
cases  the  mftral  valve  is  usually  diseased  at  the  same  time 

Morbid  Anatomy.-In  addition  to  the  changes  at  the  aortic 
valve  there  is  hypertrophy  of  the  left  ventricle.  In  pure 
lo  ITc  stenosis.  tUs  hypertrophy  is  pure-...  not  accom- 
panied by  dilatation.  But  if  compensation  ultimately  fails 
thrventricle  dilates,  and  this  leads  to  secondary  mit  al 
Incompetence,  with  the  associated  changes  m  the  left  auricle, 

Innp-s  and  right  heart.  .  •  ^ 

Symptomf-These  may  be  quite  absent  for  a  long  time^ 
When  compensation  fails,  the  patient  may  suffer  from 
So  muscular  weakness,  giddiness  and  laintness,  hese 
^ytptoms  being  explained  by  j^-a™  °  J^^^^^^^^^ 

ToTanatalSn  ^Ltntricle,  stretching  of  the  cu.a.ns 
tnrougi  -  ^j^T^e^   and  sometimes  by  rupture  ot  tlie 

t::":  Syionls  referable  to  mitral  regurgitation 

"IhvS  SigTs.-The  is  systolic  (V.S.)  m  rhythm 

It'sCrd  with  greatest  -tensity  at  or  near   he  aort 

*-io„»   where  it  may  be  associated  with  thrill,    it  is 
cartilage,  where  It      y         ^^^^^.^^         right  sterno- 

conduc  ed  upwards  t  ^^^^^^^^  ^^^^^         into  tte 

'"'"^H  rrteries  It  is  sometimes  conducted  by  the  descend- 
LTlortfto  *e  sine,  and  it  may  be  conducted  by  the  left 
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ventricle  to  the  apex.  In  the  latter  case,  it  may  be  inaudible 
over  the  right  ventricle. 

It  is  important  to  remember  that  ^without  any  aortic 
stenosis,  a  murmur  may  be  heard  at  the  aortic  cartilage 
(i)  in  connection  with  anaemia  and  acute  fevers  (though  such 
hajmic  murmurs  are  usually  heard  better  at  the  pulmonic 
area)  ;  (2)  in  consequence  of  mere  roughening  of  the  aortic 
orifice  ;  and  (3)  in  consequence  of  dilatation  of  the  aorta 
beyond  the  orifice.  1    Such  causes  of  murmur  will  be  recog- 
nised by  the  history  of  the  case  and  by  the  accompanying 
symptoms  and  physical  signs. 

In  aortic  stenosis,  the  apex  is  displaced  downwards  and 
shghtly  outwards.  As  long  as  compensation  is  maintained, 
the  impulse  is  deliberate,  the  first  sound  at  the  apex  is 
prolonged,  but  not  loud,  and  the  aortic  second  sound  is  not 
well  marked. 

The  pulse  is  of  small  volume,  and  the  tracing  shows  a 
gradual  rise  and  a  rounded  summit.  Without  the  conditions 
of  pulse  and  heart  just  described,  a  V.S.  aortic  murmur  is 
no  evidence  of  actual  stenosis  of  the  aortic  orifice. 

The  seventy  of  the  lesion  is  to  be  estimated  by  the  degree  of 
modification  of  the  pulse  and  hypertrophy  of  the  heart. 

Prognosis.— This  disease  is  more  dangerous  than  mitral 
incompetence,  but  less  dangerous  than  aortic  incompetence, 
and  probably  also  mitral  stenosis.  It  does  not  involve  the 
risk  of  sudden  death.  When  distinct  symptoms  have  set  in 
as  a  result  of  secondary  mitral  incompetence,  the  outlook  is 
grave. 

Treatment.— Syphihtic  cases  require  iodide  of  potassium, 
in  the  absence  of  symptoms,  the  principal  thing  is  to  avoid 
excesses  m  food,  drink  and  muscular  exertion.  Constipation 
must  be  avoided.  When  the  ventricle  fails,  digitalis  may 
be  given  to  strengthen  the  heart,  with  nitrites  to  relax  the 
arterioles.    If  the  symptoms  pass  away,  the  patient  should 

ho'  ^f^-?  ^^^^"^      normal,  but  the  aorta  immediately 

Dcyoncl  It  IS  dilated,  the  condition  has  been  spoken  of  as  relative 
aorHc  stenosis,  but  this  is  not  to  be  regarded  as  in  any  way  a  disease 

'ln!r/!^.  although  it  may  give  rise  to  a  systoHc  murmur 

-lose  to  the  area  of  aortic  murmurs. 
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continue  to  rest  for  some  weeks,  and  then  graduaUy  begin  to 
move  about.  At  this  stage,  arsenic,  iron,  quinine,  and 
strychnine  may  be  prescribed. 


Aortic  Incompetence. 

Etiology.— The  causes  are  ulcerative  and  simple  acute 
endocarditis,    more    commonly    chronic    endocarditis  or 
atheroma,   occasionally   syphilis,   and  in   rare  instances 
rupture  of  a  valve  segment.    Sometimes  the  incompetence 
is  relative,  being  due  to  stretching  of  the  orifice.  Syphilis 
should  be  suspected  if  the  lesion  sets  in  before  the  degenera- 
tive period  of  life  in  a  case  where  there  is  no  evidence  or 
history  of   rheumatism,  high   arterial   tension,  or  other 
possible  cause  of  chronic  endocarditis,  and  especially  if  the 
symptoms  develop  subacutely.    Syphihs  may  also,  along 
with  alcohohsm  and  frequent  strain,  be  regarded  as  a  cause 
of  atheroma. 

Morbid  Anatomy.— There  may  be  great  deformity  and 
rigidity  of  the  valve  segments.  Frequently  the  neighbourmg 
part  of  the  aorta  and  the  coronary  arteries  are  the  seat  of 
atheroma.  Stenosis  is  sometimes  present,  especially  m 
cases  resulting  from  acute  endocarditis.  The  left  ventricle 
becomes  dilated  and  hypertrophied,  so  that  the  heart  may 
be  of  enormous  size .  Aortic  regurgitation  yields  the  greatest 
enlargement  of  the  heart,  the  cor  bovinum.  Secondary 
incompetence  of  the  mitral  valve  with  enlargement  of  the 
left  auricle  and  right  ventricle  may  be  present. 

Symptoms.-These  differ  greatly  from  the  symptoms  ol 
mitral  disease.  They  include  pallor,  faintness,  muscular 
weakness,  oppression  in  the  chest,  dyspnoea  on  exertion 
paroxysmal  dyspnoea,  disturbed  sleep  with  bad  dreams,  and 
sometimes  pain  in  the  cardiac  region  or  pain  more  widely 
distributed  as  in  angina  pectoris.  Vomiting  may  occur,  and 
is  of  bad  omen.  Mental  symptoms  may  be  present,  and 
occasionally  even  a  suicidal  tendency.  Dropsy,  cyanosis 
and  pulmonary  congestion  are  seldom  conspicuous,  and  are 
usually  absent  tiU  a  late  stage. 

Sudden  death  from  syncope  is  common.    In  other  case., 
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death  takes  place  from  exhaustion  which  results  from 
want  of  sleep,  the  struggle  for  breath,  pain,  and  inability 
to  take  nourishment.  A  third  group  of  cases  is  constituted 
by  those  in  which  secondary  mitral  regurgitation  brings 
about  the  train  of  symptoms  seen  in  mitral  disease  with 
broken-down  compensation. 

Physical  Signs. — The  murmur  is  diastolic  (V.D.)  in  rhythm. 
It  is  usually  audible  at  the  aortic  cartilage  and  the  upper 
end  of  the  sternum.  It  is  conducted  downwards,  towards 
the  lower  end  of  the  sternum,  and  also  towards  the  apex. 
It  is  often  heard  much  better  at  the  lower  end  of  the 
sternum  than  at  the  aortic  cartilage,  where  indeed  it  may 
be  quite  inaudible.  It  is  often  faintly  audible  at  the  apex. 
The  murmur  is  usually  soft  and  might  often  be  missed  by 
a  careless  observer.  It  is  occasionally  musical.  When  the 
diastohc  murmur  replaces  instead  of  following  or  accom- 
panying the  second  sound,  a  considerable  degree  of  incompe- 
tence exists.  A  double  murmur  can  sometimes  be  heard 
in  the  femoral  artery  ('  Duroziez's  murmur  '). 

In  this  disease,  a  presystolic  murmur  ('  FUnt's  murmur  ') 
is  sometimes  heard  at  the  apex  ;  it  is  probably  due  to 
the  regurgitating  blood  falling  upon  the  anterior  curtain 
of  the  mitral  valve,  and  thus  causing  a  certain  amount 
of  mi.ral  obstruction. 

Other  important  signs  are  present,  and  the  extent  to 
which  they  are  developed  indicates  in  some  measure  the 
degree  of  severity  of  the  lesion.  Thus  the  apex  is  much 
displaced  downwards  and  to  the  left  ;  the  pulsation  of  the 
ventricle  is  diffuse;  and  the  area  of  cardiac  dulness  is 
greatly  increased  to  the  left  and  downwards.  There  is 
exaggerated  pulsation  of  the  arteries  as  seen  in  the  neck 
and  hmbs.  Capillary  pulsation  is  seen  in  the  form  of 
alternating  increase  and  decrease  of  redness— e.g.,  in  the 
skin  of  the  forehead  after  it  has  been  reddened  by  stroking 
with  the  finger-nail. 

It  has  been  commonly  taught  that  the  pulse  as  examined 
at  the  wrist  is  delayed,  but  Mackenzie's  careful  investiga- 
tions by  graphic  methods  seem  to  prove  conclusively  that 
this  IS  erroneous.    The  artery  is  of  large  volume,  doubtless 
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owing  to  the  sudden  distensions  to  which  it  is  constantly 
being  subjected.  When  the  Hmb  is  elevated,  the  vessel  is 
found  to  fill  suddenly,  but  to  be  empty  between  the  beats, 
owing  to  the  leakage  at  the  aortic  valve  (collapsing  or 
Corrigan's  pulse,  Fig.  27).  If,  however,  aortic  stenosis 
coexists,  or  if  the  aorta  and  other  vessels  are  inelastic  owing 
to  degenerative  changes,  the  characteristic  pulse  may  not 
be  apparent  (Fig.  18,  p.  265). 

The  seventy  of  the  lesion  is  to  be  judged  by  the  degree  of 
enlargement  of  the  heart,  pulsation  of  the  carotids,  collapse 
of  the  pulse,  capillary  pulsation  and  pallor  of  the  surface. 
If  the  murmur  replaces  the  second  sound,  and  does  not 
simply  accompany  or  follow  it,  free  leakage  is  indicated. 

Prognosis. — In  cases  where  the  lesion  results  from  the 
acute  endocarditis  of  early  hfe,  compensation  may  remain 

■■IMiM 

Fig.  27.— Pulse  of  Aortic  Regurgitation. 

satisfactory  and  the  patient  may  work  hard  for  an  indefinite 
period,  provided  that  he  rests  sufiiciently  long  at  the  outset 
for  the  necessary  hypertrophy  to  take  place.  In  late  hfe 
the  outlook  is  very  different,  for  here  the  aortic  lesion  tends 
to  be  progressive,  and  to  be  associated  with  important 
changes  in  the  aorta  and  coronary  arteries,  while  hyper- 
trophy is  not  likely  to  be  sufiicient  for  compensation.  In 
very  severe  aortic  incompetence,  the  supervention  of  stenosis 
in  addition  occasionally  produces  highly  beneficial  results. 

Aortic  incompetence  is  the  only  valvular  disease  which 
involves  the  risk  of  sudden  death. 

Treatment.— The  patient  should  rest  for  some  months  after 
the  lesion  sets  in,  and  such  a  lesion  should  be  carefully 
watched  for  in  children  who  present  any  of  the  rheumatic 
series  of  phenomena,  however  shght  these  may  be.  More- 
over, prolonged  rest  should  be  enforced  after  any  acute 
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intercurrent  illness.  When  the  patient  is  able  to  go  about, 
he  should  avoid  over-exertion,  sudden  efforts  and  mental 
excitement.  He  should  never  rise  from  the  recumbent 
posture  quickly,  and  particularly  from  a  warm  bed  to  pass 
water.  The  bowels  must  be  carefully  regulated,  and  an 
occasional  course  of  iron  may  be  advisable. 

When  the  left  ventricle  fails,  strychnine,  atropine  and 
ammonia  should  be  given,  and  sleep  should  be  procured,  if 
need  be,  by  hypodermic  injections  of  morphine.  Digitalis  is 
contra-indicated  as  prolonging  the  diastole  and  increasing 
the  risk  of  fatal  syncope.  Arsenic  is  a  valuable  tonic,  and 
may  be  combined  with  potassium  iodide.  Broadbent  recom- 
mends phosphorus.  If  angina  pectoris  is  present,  the 
appropriate  remedies  must  be  used. 

If  secondary  mitral  incompetence  sets  in,  some  of  the 
milder  measures  appropriate  to  that  condition  may  be  em- 
ployed— e.g.,  mercurial  purges.  Digitahs  is  now  allowable, 
but  should  not  be  continued  longer  than  is  required. 


Valvular  Disease  of  the  Right  Side  of  the  Heart. 

Tricuspid  incompetence  is  usually  relative.  In  rare 
instances,  however,  it  may  result  from  acute  endocarditis 
occurring  before  or  after  birth,  or  from  a  chronic  endocarditis 
due  to  constant  excessive  strain  on  the  valve  when  the 
tension  in  the  pulmonary  circulation  is  abnormally  high. 
Relative  incompetence  results  from  obstruction  to  the 
pulmonary  circulation,  leading  to  dilatation  of  the  right 
ventricle,  as  in  disease  of  the  left  side  of  the  heart,  bron- 
chitis, emphysema,  etc.  It  also  occurs  in  healthy  persons 
after  violent  exertion. 

The  murmur  is  systolic  in  rhythm  (V.S.).  Its  maximum 
intensity  is  at  and  to  the  left  of  the  left  sternal  margin,  at 
the  level  of  the  apex.  It  is  sometimes  audible  as  far  out  as 
the  apex.  Its  usual  area  may  be  described  as  corresponding 
to  the  right  ventricle,  and  extending  from  the  lower  sternum 
to  near  the  apex,  and  from  the  third  to  the  sixth  cartilage. 
There  is  no  well-recognised  direction  of  propagation  beyond 
the  limits  of  the  right  ventricle.    A  murmur  is  by  no  means 
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constant  in  tricuspid  regurgitation,  and  in  practice  a  tri- 
cuspid murmur  is  less  important  than  the  other  evidences  of 
leakage  at  the  valve. 

Tricuspid  and  mitral  murmurs  may  coexist.  The  two 
may  be  distinguished  in  some  cases  by  a  difference  of  quality 
when  they  are  examined  at  their  special  seats  of  maximum 
intensity.  Moreover,  the  tricuspid  murmur  is  not  conducted 
round  the  left  side  of  the  chest.  Similarly  tricuspid  and 
aortic  or  pulmonic  murmurs  may  be,  distinguished  by  differ- 
ences of  quality,  and  by  the  fact  that  tricuspid  murmurs  are 
usually  inaudible  above  the  third  cartilages.  Concomitant 
signs  and  symptoms  may  throw  light  on  the  matter. 

Two  other  signs,  if  present,  are  certain  evidence  of  tri- 
cuspid regurgitation,  viz.,  pulsation  of  the  veins  of  the  neck, 
and  pulsation  of  the  liver.  Pulsation  communicated  from 
the  carotid  arteries  must  not  be  mistaken  for  actual  pulsa- 
tion in  the  veins,  which  is  communicated  from  the  right 
ventricle  through  the  auricle  and  superior  vena  cava.  The 
jugular  veins  may  be  greatly  distended.  Pulsation  of  the 
enlarged  hver,  which  is  recognised  by  placing  one  hand  in 
front  over  the  fifth  and  sixth  costal  cartilages,  and  the  other 
at  the  right  side  of  the  chest  over  the  lower  ribs,  is  due  to 
the  ventricular  pulsation  being  communicated  by  way  of  the 
inferior  vena  cava  to  the  hepatic  veins. 

Other  signs  which  may  be  noted,  particularly  if  the  in- 
competence is  secondary  to  disease  of  the  left  heart,  are  : 
extensive  heaving  of  the  right  ventricle  in  the  epigastrium, 
enlargement  of  the  right  side  of  the  heart,  and  pulsation  of 
the  heart  to  the  right  of  the  sternum. 

In  serious  failure  of  the  right  ventricle,  tricuspid  regurgita- 
tion naturally  leads  to  passive  hypersemia  over  the  body 
generally,  with  enlargement  and  tenderness  of  the  liver, 
albuminuria,  etc.  General  dropsy  is  frequently  but  not 
invariably  present. 

The  prognosis  depends  upon  the  condition  to  which  the 
tricuspid  regurgitation  is  secondary. 

The  treatment  for  failure  of  the  right  ventricle  is  that  which 
has  been  recommended  for  mitral  regurgitation  with  failure 
of  compensation. 
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Tricuspid  stenosis  may  be  congenital  or  acquired.  Tlie 
latter  form  occurs  chiefly  in  adult  females,  and  mitral  stenosis 
is  generally  present  in  addition.  In  some  cases  the  two 
valves  seem  to  suffer  from  the  same  attack  of  endocarditis  ; 
in  others,  the  great  strain  on  the  tricuspid,  resulting  from 
the  condition  of  the  pulmonary  circulation  in  mitral  stenosis, 
appears  to  induce  chronic  inflammation  of  the  tricuspid. 
The  characteristic  murmur  is  presystolic  (A.S.),  and  is  heard 
in  the  tricuspid  area,  but  sometimes  it  cannot  be  recognised. 
An  important  sign  is  distension  of  the  jugular  veins  without 
pulsation.  When  tricuspid  stenosis  complicates  mitral 
stenosis,  dropsy  is  likely  to  set  in  much  earher  than  in  pure 
mitral  stenosis. 

Pulmonic  stenosis  is  almost  always  congenital,  and  is 
often  associated  with  other  cardiac  abnormalities.  There 
may  be  a  rough  systolic  murmur  best  heard  to  the  left  of 
the  upper  part  of  the  sternum.  The  right  heart  is  often 
hypertrophied. 

Pulmonic  incompetence  occasionally  results  from  con- 
genital malformation  and  from  ulcerative  endocarditis  ; 
possibly  also  from  excessive  tension  in  the  pulmonary 
system  stretching  the  orifice  of  the  valve.  A  diastohc 
murmur  is  heard  in  the  pulmonic  area,  and  is  conducted  down- 
wards. Aortic  regurgitation  must  be  excluded  by  noting  the 
characters  of  the  aortic  sounds,  the  pulsation  of  the  carotids, 
the  pulse-tracing,  and  the  condition  of  the  left  ventricle. 
No  special  symptoms  are  recognised  as  due  to  pulmonic 
regurgitation. 

7.  CONGENITAL  HEART  DISEASE. 

Congenital  heart  disease  may  be  due  to  errors  in  develop- 
ment, or  to  foetal  endocarditis,  or  to  both.  Endocarditis 
affects  chiefly  the  right  side  of  the  heart,  and  is  of  a  chronic 
or  sclerotic  type .  Moreover,  a  developmental  flaw  in  a  valve 
seems  to  predispose  that  valve  to  endocarditis. 

In  cases  that  are  capable  of  extra-uterine  existence,  the 
principal  changes  are  defects  in  the  cardiac  septa,  stenosis 
in  the  region  of  the  pulmonary  orifice,  and  patency  of  the 
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ductus  arteriosus  Botalli.  The  most  common  is  stenosis  of 
the  pulmonary  orifice,  which  may  be  due  to  disease  or  mal- 
formation of  the  valve  segments,  or  to  narrowing  of  the 
trunk  of  the  vessel,  or  to  narrowing  of  the  infundibulum 
{conus  arteriosus)  of  the  right  ventricle.  In  some  cases  there 
is  complete  obliteration  or  atresia  of  the  orifice.  Patency  of 
the  foramen  ovale  may  occur  along  with,  and  as  a  consequence 
of,  pulmonic  stenosis,  which  raises  the  pressure  in  the  right 
heart.  Or  it  may  occur  as  an  isolated  anomaly.  It  does 
not  necessarily  give  rise  to  symptoms.  Defect  of  the  inter- 
ventricular septum  is  observed  chiefly  at  the  undefended  space 
in  the  upper  part  of  the  septum,  and  is  usually  associated 
with  some  abnormality  such  as  pulmonic  stenosis,  which 
causes  increased  pressure  in  the  right  ventricle.  In  such  a 
case  blood  passes  through  the  gap  into  the  left  ventricle. 
Patency  of  the  ductus  arteriosus  (which  conveys  the  blood  in 
the  foetus  from  the  commencement  of  the  pulmonary  artery 
to  the  descending  aorta)  may  result  from  obstruction  to  the 
pulmonary  circulation — e.g.,  in  consequence  of  pulmonic 
stenosis,  which  may  at  the  same  time  cause  patency  of  the 
foramen  ovale. 

Symptoms. — In  a  large  proportion  of  cases  there  is  a 
striking  degree  of  cyanosis  ;  whence  the  expression  morbus 
cceruleus,  or  '  blue  disease,'  which  is  practically  equivalent  to 
congenital  heart  disease.  The  blueness  is  specially  notice- 
able in  the  nose,  hps,  ears,  hands,  and  feet.  The  explanation 
of  this  condition  is  still  obscure,  but  it  is  not  simply  the 
mechanical  admixture  of  arterial  and  venous  blood.  The 
surface  of  the  body  is  cold,  and  the  ends  of  the  digits  are 
clubbed.  The  blood  is  concentrated,  the  red  corpuscles 
and  hcemoglobin  being  both  in  excess  of  the  normal.  The 
cyanosis  may  be  noticeable  only  on  exertion,  but  shortness 
of  breath  is  in  most  cases  constantly  present. 

Physical  Signs. — In  pulmonic  stenosis,  the  right  ventricle 
can  sometimes  be  recognised  as  hypertrophied,  and  a  rough 
systolic  murmur  is  heard,  sometimes  over  a  wide  area,  but 
especially  to  the  left  of  the  upper  part  of  the  sternum  in  the 
pulmonic  area.  Deficiency  of  the  interventricular  septum  is 
associated,  according  to  Broadbent,  with  a  quite  character- 
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istic  murmur  which  goes  on  without  ceasing.  It  is  harsh 
and  loud,  and  becomes  higher  pitched  and  louder  at  the 
systole.  Patency  of  the  foramen  ovale  is  not  recognisable  by 
any  known  physical  sign.  It  may  or  may  not  cause  a 
murmur,  and  if  it  does,  the  murmur  may  or  may  not  be 
systolic.  Patency  of  the  ductus  arteriosus  is  suggested  by  a 
prolonged  thrill  and  murmur  at  the  base,  if  there  are  no 
signs  of  cardiac  hypertrophy.  In  most  cases,  however,  of 
congenital  heart  disease,  it  is  impossible  to  be  certain  as  to 
the  exact  lesion. 

Diagnosis. — The  principal  points  are  the  cyanosis  and 
continuous  or  paroxysmal  dyspnoea  dating  from  infancy, 
the  clubbing  of  the  digits,  the  murmur,  and  the  cardiac 
hypertrophy. 

Prognosis. — This  is  always  unfavourable,  though  a  few 
cases  reach  adult  and  even  advanced  life.  Patency  of  the 
foramen  ovale  is  not  so  serious  as  defect  of  the  interven- 
tricular septum,,  or  stenosis  of  the  pulmonary  artery 
Stenosis  of  the  pulmonary  artery  seems  to  predispose  to 
tuberculosis  of  the  lungs.  Infants  with  these  malformations 
often  die  of  convulsions.  Children  who  survive  for  a  time 
are  apt  to  be  stunted,  both  in  mind  and  in  body. 

Treatment. — Patients  of  this  class  must  be  carefully  clad 
and  protected  from  undue  exposure.  When  compensation 
fails,  the  treatment  is  similar  to  that  of  acquired  heart 
disease. 

8.  HYPERTROPHY  AND  DILATATION. 

Hypertrophy  of  the  heart  is  recognised  by  increase  in  the 
thickness  of  its  muscular  wall  ;  dilatation  by  increase  in  the 
capacity  of  its  cavities.  The  two  conditions  are  often 
present  together,  and  may  involve  one  or  several  of  the 
chambers  of  the  heart  (partial  hypertrophy),  or  the  whole 
organ  (general  hypertrophy). 

Hypertrophy. 

Hypertrophy  is  almost  invariably  a  conservative  process, 
and  in  view  of  the  circumstances  under  which  it  occurs,  is 
generally  to  be  regarded  with  satisfaction. 
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Etiology. — Hypertrophy  is  principally  seen  in  the  ven- 
tricles when  their  muscular  tissue  becomes  increased  to 
enable  them  to  overtake  any  constant  or  frequently  recurring 
increase  of  work. 

Thus,  the  left  ventricle  becomes  hypertrophied  in  con- 
sequence of  aortic  obstruction  or  regurgitation,  mitral 
regurgitation,  rigidity  of  the  arteries,  high  arterial  tension, 
adherent  pericardium,  damage  to  the  myocardium  from 
disease  of  the  coronary  arteries,  or  prolonged  and  severe 
muscular  effort.  The  last-mentioned  form  occurs  in 
athletes,  soldiers,  and  others,  and  used  to  be  spoken  of  as 
idiopathic  hypertrophy,  because  after  death  there  is  no 
obvious  cause  for  it. 

The  right  ventricle  becomes  hypertrophied  as  a  result  of 
mitral  stenosis  or  incompetence,  pulmonic  stenosis,  adherent 
pericardium,  or  disease  of  the  respiratory  system,  such  as 
emphysema  or  bronchitis,  where  there  is  increased  resistance 
to  the  flow  of  blood  through  the  pulmonary  vessels. 

The  left  auricle  is  hypertrophied,  and  at  the  same  time 
dilated,  in  mitral  disease,  especially  stenosis. 

The  right  auricle  becomes  hypertrophied  and  dilated  in 
tricuspid  stenosis,  and  in  conditions  which  cause  hyper- 
trophy of  the  right  ventricle. 

Morbid  Anatomy. — When  the  left  ventricle  is  much  en- 
larged, the  heart  seems  lengthened,  owing  to  the  apex  pro- 
jecting further  downwards  and  to  the  left.  When  the  organ 
is  viewed  from  the  front,  the  septum  seems  to  be  placed  more 
to  the  right  than  normally,  and  on  section  it  is  seen  to 
bulge  into  the  right  ventricle,  whose  capacity  it  may  thus 
diminish.  Hypertrophy  of  the  right  ventricle  gives  the  heart 
a  somewhat  square  shape,  the  apex  being  blunted,  and  the 
septum  nearer  the  left  border  than  normally.  The  weight 
of  the  heart  is  increased  in  hypertrophy,  and  is  often  twice 
the  normal. 

Symptoms.— It  is  scarcely  fair  to  speak  of  symptoms  as  due 
to  hypertrophy.  Some  that  are  described  are  the  result 
rather  of  insufficient  hypertrophy,  or  of  the  cause  of  the 
hypertrophy.  There  may,  however,  be  discomfort  from  the 
widespread  impulse,  or  tenderness  at  the  apex,  or  irregu- 
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larity  or  undue  frequency  of  action,  but  there  is  nothing 
characteristic. 

Physical  Signs. — The  apex  beat  is  displaced  downwards 
and  to  the  left.  The  visible  pulsation  is  not  necessarily 
extensive.  Palpation  reveals  a  slow  and  powerful  impulse. 
Percussion  may  reveal  an  increase  "in  the  area  of  cardiac 
dulness.  In  hypertrophy  of  the  left  ventricle,  the  first 
sound  is  less  distinct  than  normally,  both  at  the  apex  and 
at  the  aortic  region,  whereas  the  second  (aortic)  sound  is 
accentuated  at  both  places.  Reduplication  of  the  first  sound 
at  the  apex  in  hypertrophy  of  the  left  ventricle  suggests  that 
compensation  is  beginning  to  fail.  Hypertrophy  of  the 
right  ventricle  or  auricle  is  not  recognisable  by  percussion 
unless  dilatation  is  also  present.  Such  enlargements  will  be 
referred  to  in  connection  with  dilatation.  Reduplication  of 
the  second  pulmonic  sound  in  hypertrophy  of  the  right  ven- 
tricle is  attributable  to  the  high  tension  in  the  pulmonary 
circulation,  and  accordingly  suggests  that  the  ventricle  is 
still  equal  to  its  task. 

In  hypertrophy  of  the  left  ventricle  the  pulse  represents 
the  cause  of  the  hypertrophy  rather  than  the  latter  itself.  It 
is  therefore  often  a  pulse  of  high  tension,  the  wave  rising 
gradually  and  the  vessel  being  easily  felt  between  the  beats. 

Prognosis.— This  is  really  an  estimate  of  the  duration  and 
completeness  of  compensation.  If  the  cause  of  the  hyper- 
trophy is  a  stationary  lesion,  compensatory  hypertrophy  may 
be  sufficient  after  some  weeks  or  months,  and  may  there- 
after be  satisfactory  for  an  indefinite  period.  This  may 
be  the  case  in  mitral  regurgitation,  and  in  aortic  disease 
established  in  early  life.  If  the  cause  is  persistent  or  pro- 
gressive—^.g.,  high  arterial  tension  or  sclerosis  of  the  aorric 
valve— hypertrophy  may  for  a  considerable  time  keep  pace 
with  the  requirements,  but  in  the  long-run  the  myocardium 
tends  to  degenerate,  compensation  fails,  and  symptoms 
supervene.  Failure  of  compensation  may  be  precipitated 
by  acute  disease,  insufficient  food,  or  severe  effort. 

Dilatation. 

Etiology. — Dilatation  of  a  cardiac  cavity  is  often  beneficial, 
as  in  mitral  regurgitation,  where  the  left  ventricle  must  be 
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able  to  accommodate  the  amount  of  blood  which  it  forces 
into  the  arterial  system,  and  in  addition  that  which  regurgi- 
tates. The  same  thing  applies  to  aortic  regurgitation.  But 
in  many  cases  the  dilatation  after  a  time  is  in  excess  of  what 
is  rendered  necessary  by  the  regurgitation  ;  and  this  excess  is 
due  to  failing  vigour  of  the  myocardium.  The  muscle  of  the 
heart  yields  and  becomes  stretched  under  its  burden,  and  the 
organ  is  thus  unable  to  empty  itself  completely  at  the  systole. 

An  undesirable  kind  of  dilatation  also  occurs  in  the  left 
ventricle,  and  usually  at  the  same  time  in  the  right  ventricle, 
apart  from  the  valvular  lesions  mentioned.  A  common 
cause  of  this  is  high  arterial  tension,  whether  in  Bright's 
disease  or  in  the  other  circumstances  which  lead  to  arterio- 
sclerosis. It  is  met  with  in  chronic  alcoholism,  particularly 
in  beer-drinkers.  Any  cause  which  leads  to  progressive 
hypertrophy  of  one  or  more  of  the  chambers  of  the  heart 
leads  in  the  long-run,  if  not  from  the  first,  to  dilatation  also. 
The  staying-power  of  the  heart  is  less  in  some  people  than 
in  others,  and  in  such,  especially  if  high  tension  is  present, 
slight  temporary  causes  which  either  augment  the  strain  or 
diminish  the  strength  may  induce  dilatation. 

Dilatation,  then,  supervenes  in  the  left  ventricle  in  con- 
sequence of  prolonged  high  tension,  or  habitual  and  exces- 
sive muscular  exertion  ;  in  aortic  obstruction  in  the  late 
stage,  and  in  aortic  regurgitation  from  the  first.  Dilatation 
also  results  from  degenerative  changes  in  the  muscular  fibres 
of  the  ventricle,  as  in  anemia,  acute  diseases,  and  disease  of 
the  coronary  arteries. 

Dilatation  of  the  right  ventricle  results  from  mitral 
regurgitation,  whether  this  be  due  to  mitral  endocarditis 
or  to  dilatation  of  the  left  ventricle,  whose  various  causes 
have  just  been  mentioned.  The  right  ventricle  also  dilates 
in  mitral  stenosis  ;  in  emphysema  and  other  diseases  of  the 
lungs  which  raise  the  pressure  in  the  pulmonary  blood- 
vessels ;  and  in  connection  with  pericarditis  and  adherent 
pericardium. 

The  left  auricle  undergoes  great  dilatation  in  mitral 
stenosis.  The  right  auricle  tends  to  undergo  dilatation 
along  with  the  right  ventricle. 
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Morbid  Anatomy.— Dilatation  is  generally  accompanied  by 
hypertrophy,  the  characters  of  which  have  been  already 
described.  The  right  ventricle  suffers  oftener  than  the 
left,  for  its  wall  is  thinner,  and  the  causes  of  dilatation 
are  exceedingly  common.  In  aortic  incompetence  with 
secondary  incompetence  of  the  auriculo-ventricular  orifices, 
there  may  be  great  general  enlargement  of  the  heart,  and' 
indeed,  it  is  in  this  disease  that  the  largest  size  of  heart! 
the  cor  bovinum  or  bullock's  heart,  is  observed. 

Symptoms.— In  the  early  stage,  there  may  be  general 
impairment  of  mental  and  bodily  vigour,  and  perhaps  faint- 
mg  attacks  and  insomnia.  Breathlessness  is  induced  by 
slight  exertion.  Later  on,  there  are  dropsy  beginning  in  the 
dependent  parts  and  extending  widely,  coldness  and  lividity 
of  the  extremities,  great  dyspnoea  or  orthopnoea,  and  en- 
largement of  the  Hver.  The  irritahle  heart  of  soldiers 
characterised  by  palpitation  and  shortness  of  breath  repre- 
sents an  early  stage  of  dilatation  and  hypertrophy  from 
over-exertion. 

Physical  Signs.— The  cardiac  impulse  is  diffuse.  It  may 
be  difficult  to  recognise  any  apex  impulse,  and  what  seems 
to  be  such  may  really  be  due  to  the  right  and  not  to  the 
left  ventricle.  The  area  of  dulness  is  increased  horizontally 
Murmurs  are  often  present-indicative  either  of  the  valvular 
lesion  that  caused  the  dilatation,  or  of  secondary  incompe- 
tence resulting  from  the  dilatation.  Apart  from  murmur 
however,  the  first  sound  in  dilatation  becomes  short  and 
sharp  and  sometimes  unduly  loud.    Prolongation  of  the 

be"d  ru  f  '""^  ^^"^  P^^-'  -  ^hat  It  may 

be  difficult  to  recognise  which  is  the  first  sound, 'and  a 
cantering  rhythm  of  the  heart's  action,  are  olher  signs  that 
may  be  present.    The  pulse  is  not  characteris't.c  in 

Dilatation  of  the  left  ventricle  causes  displacement  of  the 
apex  beat  outwards,  and  downwards.    Pulsation  may  be 
lelt  a  the  anterior  or  mid-axiUary  line,  and  in  the  sixth  or 
eventh  mtercostal  space.    The  area  of  dulness  is  increased 
m  the  same  direction.    Pulsation  is  diffuse,  and  a  systolic 
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murmur  may  be  heard  at  the  apex  m  consequence  of  relative 
mitral  incompetence. 

Dilatation  of  the  right  ventricle  causes  diffuse  heaving  in 
the  region  of  the  ventricle  and  in  the  epigastrium.  Pulsation 
in  the  epigastrium  may  be  due  to  the  ventricle  directly,  but 
is  more  likely  to  be  communicated  to  the  liver  and  so  to  the 
abdominal  wall.  The  area  of  cardiac  dulness  is  increased  to 
the  right  and  perhaps  also  to  the  left.  A  systolic  murmur 
due  to  secondary  incompetence  of  the  tricuspid  is  often 
heard. 

Dilatation  of  the  left  auricle  is  rarely  capable  of  recognition 
by  clinical  methods.  There  is  reason  to  believe  that  a  pre- 
systolic pulsation  which  is  occasionally  observed  to  the  left 
of  the  sternum  in  children  with  mitral  stenosis  may  be  due 
to  a  greatly  enlarged  left  auricle. 

Dilatation  of  the  right  auricle  is  scarcely  to  be  separated 
from  the  similar  and  simultaneous  change  in  the  right 
ventricle.  The  area  of  dulness  is  extended  to  the  right,  and 
presystolic  pulsation  may  possibly  be  detected  to  the  right 
of  the  sternum. 

Prognosis. — This  depends  partly  on  the  degree  of  lesion  as 
estimated  by  the  symptoms  and  physical  signs.  The  family 
history  may  throw  much  light  on  the  capacity  of  the  heart  to 
recover.  If  any  circumstance  which  has  caused  or  aggra- 
vated the  cardiac  failure  can  be  removed,  the  outlook  is 
naturally  so  much  the  better.  Much  will  be  learned  in  a 
few  days  from  the  results  of  treatment. 

Treatment. — Rest  is  essential.  Mercurial  purges  should  be 
given  to  lower  arterial  tension  and  to  drain  the  portal  system. 
In  acute  dyspnoea  with  lividity,  venesection  should  be 
practised  ;  in  less  urgent  cases,  leeching  may  be  employed. 
Dropsy  should  be  got  rid  of  by  Southey's  tubes  or  by  the 
aspirator,  and  cardiac  tonics,  such  as  digitalis,  strophanthus, 
strychnine,  and  ammonia,  are  indicated.  In  early  stages, 
quiet  and  regular  habits  of  hfe,  light  diet,  and  regulated 
exercise  short  of  fatigue,  are  important. 

In  cases  of  dilatation  following  acute  disease,  the  treat- 
ment employed  by  Schott  of  Nauheim  is  sometimes  valuable. 
This  consists  of  baths  and  exercises.    The  water  is  warm, 
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and  contains  the  chlorides  of  sodium  and  calcium,  together 
with  free  carbonic  acid  gas.  The  exercises  are  slow  regu- 
lated movements  of  the  limbs  and  trunk  against  gentle 
resistance.  This  treatment  can  be  carried  out  at  home. 
After  a  course  of  Schott's  methods,  the  convalescent,  if  he  is 
wealthy  and  wishes  a  change  of  scene,  may  employ  Oertel's 
treatment.  This  is  carried  out  at  a  height  of  some  2,000 
feet  above  sea-level.  The  patient  walks  up  a  gentle  slope 
each  day,  and  the  demands  made  upon  the  heart  are 
gradually  increased  so  as  to  promote  hypertrophy.  At  the 
same  time  the  diet  is  so  arranged,  and  the  fluids  taken  are 
so  restricted,  as  to  diminish  the  bulk  of  the  circulating 
blood. 


9.  DISEASES  OF  THE  MYOCARDIUM. 

Etiology  and  Morbid  Anatomy.— CA^ng^s  due  to  Disease  of 
the  Coronary  Arteries  .—The  main  trunks  of  these  arteries 
anastomose  with  one  another,  but  their  branches  are  usually 
end-arteries.  The  coronaries  are  very  Uable  to  atheroma 
which  narrows  the  lumen.  A  thrombus  may  form  on  the 
diseased  patch,  especially  if  the  latter  is  calcified,  and  this 
may  cause  a  complete  block.  Syphilis  occasionally  causes 
thickening  of  the  arterial  wall.  Simple  or  septic  embohsm 
may  obstruct  small  branches.  The  arteries  are,  moreover, 
aorta  obstructed  at  their  orifices  by  atheroma  of  the 

Sudden  obstruction  of  a  large  branch  causes  anaemic 
necrosis  or  pale  infarction  (usually  in  the  left  ventricle),  and 
sometimes  .^^^.^  death.  If  the  patient  survives,  the 
necrosed  tissue  undergoes  softening  {myomalacia  cordis), 
and  round-celled  mfiltration  takes  place  at  the  periphery. 
The  softened  part  may  yield  under  the  blood-pressure  and 
give  rise  to  acute  aneurysm,  and  this  in  turn  may  lead  to 
rupture  of  the  heart.  If  the  softened  patch  is  small,  the 
dead  muscular  tissue  may  be  absorbed  and  replaced  by 
fibrous  tissue.  ^ 

Slowly  produced  obstruction  of  one  coronary  may  be 
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compensated  for  by  dilatation  of  the  other. i  But  slowly 
produced  obstruction  of  a  large  branch,  or  sudden  obstruc- 
tion of  a  small  twig,  often  leads  to  fibrous  transformation 
(fibrous  myocarditis,  fibroid  degeneration),  one  of  the 
principal  forms  of  interstitial  myocarditis.  The  muscular 
fibres,  starved  of  their  blood-supply,  undergo  wasting,  and 
are  gradually  replaced  by  fibrous  tissue.  To  see  this  it  may 
be  necessary  to  slice  the  wall  of  the  ventricle  parallel  to  its 
surface.  If  an  extensive  area  is  thus  affected,  it  may  bulge 
and  produce  a  chronic  aneurysm.  Obstruction  of  the 
coronary  arteries,  especially  if  slowly  induced  by  atheroma 
of  the  aorta,  may  give  rise  to  fatty  degeneration  of  the  heart. 

Septic  embolism  may  lead  to  abscess  in  the  heart-wall,  to 
aneurysm  and  rupture  of  the  wall,  and  to  pericarditis. 

Atrophy. — In  emaciating  diseases,  such  as  phthisis,  the 
heart  shares  in  the  general  wasting.  The  epicardial  fat  is 
diminished,  and  the  muscle  is  dark  in  colour  (brown  atrophy) 
owing  to  increase  or  concentration  of  pigment-granules 
around  the  nuclei  of  the  fibres. 

Fatty  Infiltration  {cor  adiposum,  '  fatty  growth  on  the 
heart ')  is  sometimes  an  isolated  condition,  sometimes  part 
of  a  general  obesity.  In  either  case  there  is  a  great  excess 
of  fat  under  the  epicardium,  and  this  may  extend  between 
the  muscular  fibres,  sometimes  penetrating  the  whole  thick- 
ness of  the  myocardium.  The  vigour  of  such  a  heart  must 
obviously  be  greatly  impaired,  but  it  is  possible  that  the 
infiltration  of  fat  is  secondary  to  weakness  and  wasting  of 
the  muscle. 

Fatty  Degeneration  occurs  in  anaemia,  acute  fevers,  poison- 
ing by  phosphorus  or  arsenic,  occasionally  in  alcohohsm, 
and  occasionally  in  consequence  of  obstruction  of  one  or 
both  coronary  arteries.  In  well-marked  cases,  the  inner 
aspect  of  the  ventricular  wall  and  the  papillary  muscles  are 
streaked  and  spotted  like  a  '  thrush's  breast '  or  hke  a  '  tabby 

1  It  is  not  easy  to  accept  as  a  literal  statement  of  fact  Clifford 
Allbutt's  remark  that  '  the  heart  can  hypertrophy,  and  in  sub- 
stantial measure  of  time  and  degree  retain  its  hypertrophy,  when  its 
coronary  arteries  have  both  of  them  been  very  gradually  but  com- 
pletely occluded  '  {Lancet,  1903,  i.,  p.  649). 
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cat.'  The  degenerated  part  is  soft  and  pale,  and  minute 
granules  of  fat  are  seen  with  the  microscope  inside  the 
muscle  fibres. 

Parenchymatous  Myocarditis  (parenchymatous  degenera- 
tion) is  characterised  by  pallor  and  softness  of  the  cardiac 
muscle.  The  muscle  fibres  contain  non-fatty  granules, 
and  the  stri^  may  be  lost.  The  condition  occurs  chiefly 
in  acute  infective  diseases  such  as  pyemia,  diphtheria,  and 
small-pox. 

Interstitial  Myocarditis  occurs  in  rheumatism  in  con- 
nection with  pericarditis  and  endocarditis.  Syphihs  may 
cause  a  localised  interstitial  lesion  such  as  has  been  described 
m  Section  L  Fibrous  tissue  patches  in  the  heart-wall  are 
often  the  result  of  obstruction  of  a  coronary  artery. 

Symptoms.— F^-^wz^s  Transformation. —The  patient  may 
die  suddenly  in  the  midst  of  apparently  perfect  health.  Or 
there  may  be  shortness  of  breath,  palpitation  and  anginoid 
pams,  perhaps  induced  at  first  by  unusual  exertion.  The 
pulse  IS  sometimes  irregular,  and  may  be  either  rapid  or 
slow.  The  heart  will  probably  be  found  enlarged,  and  there 
may  be  shght  swelling  of  the  feet.  If  the  patient  rests 
recovery  or  great  improvement  may  take  place.  Relapses' 
however,  may  be  expected,  and  death  may  take  place  by 
gradual,  rapid  or  sudden  cardiac  failure. 

Fatty  Infiltration  may  be  associated  with  great  shortness 
01  breath,  and  may  lead  to  sudden  death,  but  it  is  not  so 
serious  a  condition  as  fatty  degeneration. 

Fatty  Degeneration  is,  hke  fibrous  transformation,  attended 
Dy  tiie  risk  of  angina  pectoris  and  of  sudden  death.  Those 
lorms  which  accompany  severe  anemias  and  acute  fevers 
prevent  T^T^^  '^.^  precautions  ought  to  be  taken  to 

olon  !  r  ^^''''y  ^hich  develops  in  elderly 

cannot  h  'T^'?'.^'^  obstruction  of  the  coronary  arteries 
c'rth.  ''f''^''''^^       ^-"^e  way,  and  in  a  great  manv 

men  .  fl7  '^^^^^^^^^  ^^^^^^  '^'^''^Y  ^^^^r  some 
wi  r.i;  P^^haps  after  a  hearty  meal 

wh  ch  distends  the  stomach,  without  having  previously  com- 
Plamed  of  any  symptom  whatever.    When  symptoms  do 
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occur,  the  early  ones  resemble  those  of  dilatation  as  already 
described.  The  later  ones,  as  Broadbent  points  out,  are 
different,  and  are  due  to  defective  pressure  in  the  arterial 
system  ;  they  include  syncopal,  apoplectic,  and  epileptiform 
attacks,  with  the  addition  of  angina  pectoris,  but  without 
dropsy.  Physical  signs  connected  with  the  heart  may  be 
negative.  The  pulse  may  be  very  soft  and  very  slow. 
Sudden  death  is  often  due  to  syncope,  sometimes  to  rupture 
of  the  heart. 

Stokes-Adams'  disease  or  syndrome  is  a  group  of  symptoms 
which  includes  slowness  of  the  heart's  action  (usually 
permanent,  but  sometimes  paroxysmal),  and  attacks  of 
vertigo  or  S5nicope,  sometimes  with  apoplectiform  or  epilepti- 
form seizures.  These  apoplectiform  attacks  without  para- 
lysis have  been  called  '  pseudo-apoplexy.' ^  Stokes- Adams' 
disease  is  met  with  in  association  with  changes  induced  in 
the  myocardium  of  young  adults  by  syphihs,  but  it  also 
occurs  in  older  individuals  who  have  arterio -sclerosis,  and 
is  probably  due  to  a  lesion  in  the  medulla. 

Prognosis.  —  This  depends  much  on  the  cause  of  the 
disease  in  the  myocardium  ;  when  the  latter  is  due  to 
disease  of  the  coronary  arteries,  the  outlook  is  very 
grave,  and  there  is  considerable  risk  of  sudden  death.  If 
the  cause  is  removable,  e.g.,  acute  fever  or  anaemia,  com- 
plete recovery  may  be  hoped  for  if  suitable  treatment  is 
enforced. 

Treatment.— When  disease  of  the  myocardium  can  be  recog- 
nised during  hfe,  the  patient  must  live  a  quiet  life,  with 
complete  freedom  from  all  mental  and  bodily  strain,  but 
with  carefully  regulated  gentle  exercise  and  perhaps  massage. 
Strict  moderation  must  be  observed  in  food  and  drink,  and 
the  bowels  must  be  kept  regular.  Any  tendency  to  high 
tension  should  be  counteracted  by  small  doses  of  a  mercurial 
laxative.  In  cases  of  fatty  infiltration  due  to  excessive  eating 
and  drinking,  without  fatty  degeneration  of  the  muscle, 
Oertel's  treatment  may  prove  of  good  service.  This 
method   includes   restriction   of    the   amount   of  hquid 

1  See  Osier,  'Lectures  on  Angina  Pectoris  and  Allied  States' 
(1897),  p.  70- 
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taken,  a  highly  nitrogenous  diet,  and  above  all  graduated 
exercises  in  hill-climbing  at  an  altitude  of  about  2,000  feet. 

Aneurysm  and  Rupture  of  the  Heart. 

Aneurysm. — Aneurysm  of  a  valve  has  been  mentioned  in 
connection  with  endocarditis.  Aneurysm  of  the  heart-wall 
may  be  acute  or  chronic.  The  acute  form  may  result  from 
ulcerative  endocarditis,  acute  myocarditis,  or  infarction  from 
obstruction  of  the  coronary  artery.  Chronic  aneurysm  is  a 
result  of  fibrous  transformation.  In  either  case  the  softened 
and  distensile  piece  of  heart-wall  yields  under  the  pressure  of 
the  blood  in  the  heart,  and  bulges  outwards. 

Aneurysm  of  the  heart  is  much  more  common  among 
males  than  among  females.  Acute  inflammation  acts  as  a 
cause  chiefly  in  early  life,  degenerative  change  chiefly  at  and 
after  middle  Hfe.  The  aneurysm  is  almost  always  connected 
with  the  left  ventricle,  and  may  be  of  any  size  up  to  that  of  a 
cocoanut.  Muscular  tissue  may  or  may  not  persist  in  its 
wall.    The  pericardium  over  it  is  frequently  adherent. 

Any  symptoms  that  may  be  produced  by  cardiac  aneurysm 
are  not  characteristic,  so  that  diagnosis  during  hfe  is  not 
practicable,  and  the  aneurysm  is  only  discovered,  as  a  rule, 
after  death.  This  may  result  from  rupture  into  another 
chamber  of  the  heart  or  into  the  pericardium,  or  from  inter- 
ference in  some  other  way  with  the  cardiac  action. 

Rupture  of  the  Heart.— Among  the  causes  of  this  rare 
event  are  acute  softening  from  obstruction  of  a  coronary 
artery,  fatty  degeneration,  fatty  infiltration,  abscess,  and 
gumma.  The  patient  is  generally  in  advanced  hfe,  and  the 
heart  is  in  a  condition  of  fatty  degeneration.  The  rupture 
most  commonly  involves  the  left  ventricle,i  and  takes  place 
during  exertion.  The  patient,  who  has  perhaps  had  no 
previous  symptoms,  may  suddenly  complain  of  intense 
suffering  about  his  heart  and  die  in  a  few  seconds.  In 
exceptional  cases,  however,  Hfe  is  prolonged  for  some  hours 
or  days,  and  recovery  has  actually  been  recorded. 

'  Richard  Wagner  died  in  1883  from  rupture  of  the  right  ventricle 
of  a  greatly  dilated  heart,  which  was  also  the  seat  of  fatty  degenera- 
tion.   During  the  last  few  months  of  life  there  was  much  dyspnoea 
especially  after  meals  (Gould,  '  Biographic  Clinics,'  1904,  ii.,  p  t  10)  ' 
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10.  PERICARDITIS. 

Etiology. — Pericarditis  is  very  often  due  to  the  rheumatic 
infection,  and  is  accordingly  met  with  in  some  cases  of 
chorea.  The  myocardium  is  generally,  and  the  endocardium 
frequently,  affected  along  with  the  pericardium.  Pericar- 
ditis sometimes  complicates  pneumonia,  either  owing  to 
direct  extension  of  the  inflammation,  or  through  the  organism 
reaching  the  membrane  by  the  blood.  It  may  be  a  sequel  of 
scarlet  fever.  It  may  be  tubercular,  and  then  either  an 
isolated  lesion  or  part  of  a  more  general  infection  (see  under 
Tuberculosis).  It  also  occurs  in  Bright's  disease,  gout  and 
scurvy.  Suppurative  pericarditis  is  met  with  in  septicaemia 
and  pyaemia,  or  as  an  extension  from  a  neighbouring  focus 
of  suppuration,  or  as  an  isolated  condition. 

The  common  variety  of  pericarditis,  such  as  is  met  with 
in  rheumatism,  is  associated  with  a  sero-fibrinous  exudation. 
A  haemorrhagic  inflammation  may  occur  in  malignant  disease 
or  scurvy.  The  tubercular  form  has  been  described  at  p.  132. 
Rheumatism  and  scarlet  fever  are  specially  related  to  the 
pericarditis  of  childhood  ;  Bright's  disease  and  gout  to  that 
of  later  life.  It  is  enough  to  allude  here  to  the  common 
milk-spot  or  soldier's  spot,  which  is  a  chronic  localised  peri- 
carditis, due  apparently  to  the  irritation  caused  by  the  heart 
beating  against  neighbouring  structures  ;  it  is  sometimes 
recognisable  during  life  by  the  scratching  sound  to  which  it 
gives  rise. 

Three  important  types  may  be  recognised  anatomically 
and  clinically  :  (i)  acute  pericarditis  with  sero-fibrinous 
exudation,  (2)  suppurative  pericarditis,  and  (3)  chronic 
adhesive  pericarditis  or  adherent  pericardium. 

Acute  Pericarditis. 

Morbid  Anatomy. — The  inflammation  generally  affects 
both  visceral  and  parietal  layers  of  the  pericardium  so  that 
these  become  coated  with  fibrin.  Owing  to  the  rubbing  of 
the  lymph-coated  surfaces,  these  present  an  appearance 
suggestive  of  pieces  of  bread-and-butter  which  have  been  put 
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together  and  then  separated.  In  addition  to  the  fibrin  or 
lymph,  serum  is  often  present,  sometimes  in  large  quantity. 
It  is  usually  reabsorbed.  In  shght  cases  the  fibrin  may  also 
be  absorbed,  but  more  commonly  it  is  gradually  replaced  by 
granulation  tissue,  and  the  two  layers  become  united.  Thus 
the  pericardial  sac  is  partially  or  completely  obliterated,  and 
the  condition  known  as  adherent  pericardium  is  produced. 
Unless  in  shght  cases,  myocarditis  is  present  along  with  the 
pericarditis  ;  there  is  round-celled  infiltration  of  the  inter- 
stitial tissue,  with  degenerative  changes  in  the  muscle  fibres 
of  the  heart-wall,  and  the  heart  itself  is  dilated. 

Symptoms. — In  some  cases,  particularly  in  children,  symp- 
toms are  few  or  almost  awanting  ;  there  may  be  no  pain  or 
discomfort,  and  it  may  be  difficult  to  keep  the  patient  in  bed. 
As  a  rule,  however,  there  is  some  suffering,  and  this  may  be 
intense.  The  symptoms  include  pain  about  the  heart,  or 
distributed  more  generally  over  the  chest  ;  shortness  of 
breath,  sometimes  amounting  to  orthopnoea ;  pyrexia  ; 
acceleration  of  the  pulse  ;  restlessness  ;  insomnia  ;  and  an 
anxious  expression.  In  severe  cases,  there  may  be  dysphagia 
owing  to  irritation  of,  or  pressure  on,  the  oesophagus  where 
it  passes  close  to  the  pericardium.  Cough,  from  pressure  on 
the  trachea  ;  aphonia,  from  pressure  on,  or  irritation  of,  the 
recurrent  nerve  ;  vomiting  ;  and  delirium  with  other  head 
symptoms  may  also  be  present. 

Physical  Signs. — Where  there  is  any  considerable  effusion, 
the  cardiac  dulness  is  increased  at  first  upwards  along  the  left 
border  of  the  sternum.  A  large  effusion  causes  the  dulness 
to  extend  for  some  distance  outside  the  left  nipple  line  and  to 
the  right  of  the  sternum.  The  apex  impulse  becomes  feeble 
and  may  disappear.    The  heart's  sounds  are  much  weakened. 

The  most  characteristic  sign  is  the  friction  sound  produced 
by  the  rubbing  of  the  roughened  surfaces.  It  is  superficial 
and  sometimes  distinctly  rubbing  or  scraping  in  character, 
and  can  be  modified  by  the  pressure  of  the  stethoscope.  It 
usually  accompanies  both  the  systole  and  the  diastole,  but 
may  be  systoHc  only.  The  friction  sound  has  no  particular 
seat  of  maximum  intensity  or  direction  of  propagation  hke 
an  endocardial  murmur.    It  is  often  heard  over  the  right 
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ventricle  to  the  left  of  the  sternum.  It  may  shift  its  place 
from  day  to  day,  and  may  be  modified  by  changes  in  posture. 
It  is  sometimes  accompanied  by  friction  fremitus.  The 
friction  sound  tends  to  disappear  owing  to  absorption  of 
effused  lymph,  separation  of  the  roughened  surfaces  by 
serous  effusion,  or  permanent  adhesion  of  these  surfaces. 
As  the  effusion  accumulates,  the  sounds  of  the  heart  may 
become  very  faint.  As  absorption  takes  place,  the  lost 
friction  sound  may  return. 

In  adults  the  disease  is  generally  acute.  In  the  slightest 
cases  there  may  be  httle  or  no  increase  of  the  cardiac  dulness, 
and  even  in  cases  with  distinct  increase  the  height  of  the 
disease  may  be  past  in  a  few  days,  and  convalescence  will 
soon  be  complete — usually  with  adhesion  of  the  two  layers 
of  the  pericardial  sac.  In  very  severe  cases  death  may  take 
place  in  a  few  days,  owing  no  doubt  chiefly  to  the  associated 
myocarditis  and  great  dilatation  of  the  heart  ;  for  in  such 
cases  there  may  be  very  little  liquid  effusion. 

In  children,  the  onset  is  often  insidious  and  the  suffering 
slight,  though  there  is  hkely  to  be  pallor  and  shortness  of 
breath.  The  disease  is  subacute  in  course,  and  often  disables 
the  heart  permanently.  Not  uncommonly  it  is  progressive 
or  recurrent,  and  becomes  associated  with  dropsy  and  other 
evidences  of  cardiac  failure  which  lead  up  to  a  fatal  issue. 
Considerable  effusion  may  cause  marked  bulging  of  the  prge- 
cordia,  even  in  big  children. 

Diagnosis. — In  connection  with  rheumatism  and  other 
known  causes  of  pericarditis,  the  condition  of  the  heart  must 
be  carefully  watched.  The  unobtrusive  character  often 
presented  by  the  manifestations  of  rheumatism  in  childhood 
must  always  be  borne  in  mind.  Pain  about  the  heart, 
frequency  of  the  pulse  and  shortness  of  breath  should  be 
carefully  attended  to.  Friction  sound  is  the  most  important 
sign  ;  it  is  not  conducted  in  definite  directions  like  endo- 
cardial murmurs,  and  it  is  often  modified  by  pressure  with 
the  stethoscope.  Pleuropericardial  friction,  due  to  roughen- 
ing of  the  pleura  where  it  overlaps  the  pericardium,  is  influ- 
enced by  respiration,  is  heard  not  so  much  over  the  heart 
as  at  its  borders,  and  is  hkely  to  be  associated  with  pleural 
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friction  elsewhere.  The  early  enlargement  of  the  cardiac 
dulness  in  an  upward  direction  is  an  important  sign  of  peri- 
cardial effusion  as  distinguished  from  enlargement  of  the 
heart. 

Prognosis.— Acute  pericarditis  due  to  rheumatism  is 
generally  recovered  from,  at  least  for  the  time.  In  pneu- 
monia it  is  a  grave  element  in  the  case.  In  Bright's  disease, 
the  prognosis  is  unfavourable,  largely  on  account  of  the 
depraved  blood  state.  In  subacute  and  recurrent  cases,  the 
outlook  is  grave,  on  account  of  the  tendency  towards  pro- 
gressive crippling  of  the  myocardium.  The  chronic  localised 
pericarditis  which  constitutes  a  '  soldier's  spot,'  and  gives 
rise  to  a  scratching  sound  during  life,  is  of  no  importance 
clinically. 

Treatment. — Absolute  rest  should  be  enjoined  as  early  as 
possible,  and  any  treatment  indicated  for  the  primary  disease 
{e.g.,  the  salicylates  in  rheumatism)  must  be  put  in  operation. 
Leeching  and  the  ice-bag  over  the  heart  are  indicated  in  the 
early  stage.  Blisters,  diuretics  and  laxatives  may  be  of 
service  later  on  in  promoting  the  removal  of  the  effusion. 
If  this  is  so  large  as  to  cause  urgent  symptoms,  the  sac 
should  be  aspirated,  the  puncture  being  made  in  the  fifth  left 
space,  an  inch  or  an  inch  and  a  half  from  the  left  sternal 
margin.  The  risk  is  diminished  by  making  a  preliminary 
incision  down  to  the  intercostal  muscle,  where  possibly 
bulging  may  be  detected.  The  right  ventricle  has  been 
repeatedly  punctured  by  mistake  ;  such  an  event  may  cause 
death  or  may  do  no  harm. 

Suppurative  Pericarditis. 

This  disease  is  almost  always  purulent  from  the  com- 
mencement. 

Symptoms. — These  are  often  very  indefinite  and  of  in- 
sidious onset.  There  is  usually  no  pain,  but  the  pulse  is 
accelerated,  and  the  breathing  may  be  difficult.  The 
temperature  may  be  undisturbed  or  may  suggest  some  septic 
condition. 

Physical  Signs. — There  is  increase  of  the  cardiac  dulness, 
but  seldom  any  friction  sound. 
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Diagnosis.— If  the  disease  is  suspected,  the  skin  should  be 
incised  and  an  exploratory  puncture  made  in  the  fifth  left 
space,  an  inch  or  an  inch  and  a  half  from  the  left  border  of 
the  sternum.  If  pus  is  found,  the  treatment  must  be  bv 
incision  and  drainage. 

Prognosis.— If  the  suppuration  is  local,  there  is  hope  of 
recovery.  If  it  is  part  of  a  septicemia  or  pyemia,  the 
general  condition  makes  the  case  almost  hopeless. 


Adherent  Pericardium  (Chronic  Adhesive  Pericarditis). 

Two  varieties  of  this  condition  are  recognised  :  (i)  simple 
adhesion  of  the  two  layers  of  the  pericardium  to  one  another, 
in  consequence  of  pericarditis  ;  and  (2)  adhesion  of  the  two 
layers  of  the  pericardium  to  one  another,  with  adhesion  of  the 
parietal  layer  to  the  chest-wall  and  pleure  as  a  consequence 
of  chronic  mediastinitis  or  mediastino-pericarditis. 

(1)  In  the  first  case  the  obUteration  of  the  cavity  may  be 
partial  or  complete.  The  heart  is  not  necessarily  disturbed, 
but  it  may  be  enlarged,  as  the  myocardium  is  apt  to  be 
somewhat  damaged.  There  are  no  distinctive  signs  or 
symptoms.  Of  course,  valvular  disease  often  coincides  with 
adherent  pericardium,  and  may  lead  to  hypertrophy. 

(2)  The  second  variety  is  much  more  serious,  especially  in 
childhood,  and  may  lead  to  great  dilatation  of  the  heart, 
such  as  may  be  recognised  by  inspection,  percussion  and 
palpation.  The  apex  beat  may  be  fixed,  so  that  it  does  not 
shift  when  the  posture  is  changed.  The  left  costal  cartilages 
and  the  lower  end  of  the  sternum  may  be  dragged  in  by  each 
systole  ;  recession  of  intercostal  spaces  is  not  so  certain  a 
sign,  since  it  may  be  due  to  atmospheric  pressure.  S3^stolic 
retraction  of  the  lower  parts  of  the  chest-wall  at  the  back 
and  left  side,  and  a  diastohc  shock  felt  by  the  hand  over  the 
heart  at  the  commencement  of  diastole,  and  due  to  the  recoil 
of  the  chest-wall  when  the  systole  ceases,  are  two  other  signs 
that  are  described.  The  movement  of  the  epigastrium  in 
inspiration  may  be  hindered  by  adhesions  connecting  the 
heart  with  the  diaphragm. 

The  symptoms  connected  with  this  condition  are  those 


HYDROPERICARDIUM,  H^MOPERICARDIUM,  ETC.  317 


of  hypertrophy  and  dilatation  of  the  heart,  and  ultimately 
of  failure  of  the  right  ventricle.  The  diagnosis  may  be 
difficult,  but  if  cardiac  symptoms  are  present  which  cannot 
be  explained  by  physical  signs  pointing  to  endocarditis, 
adherent  pericardium  should  be  thought  of,  and  the  various 
signs  mentioned  above  should  be  looked  for. 

The  prognosis  in  mediastino-pericarditis  is  not  very 
favourable,  especially  if  the  heart  is  enlarged. 

II.  HYDROPERICARDIUM,  H^MOPERICARDIUM,  AND 

PNEUMOPERICARDIUM. 

HYDROPERICARDIUM,  or  dropsy  of  the  pericardium,  may 
result  from  local  pressure  on  veins,  but  is  usually  part  of  a 
more  general  dropsy,  such  as  results  from  disease  of  the 
heart  or  kidneys.  When  the  effusion  is  large,  the  cardiac 
dulness  is  increased  and  the  sounds  may  be  enfeebled,  but 
the  interpretation  of  these  facts  must  often  be  doubtful,  and 
the  symptoms  are  usually  lost  in  those  of  the  cause  of  the 
effusion.  If  the  condition  could  be  recognised  as  causing 
cardiac  embarrassment,  paracentesis  would  be  justifiable. 

H.iiMOPERiCARDiUM  is  to  be  distinguished  from  the 
hiemorrhagic  form  of  pericarditis  which  may  occur  in  scurvy 
and  mahgnant  disease,  and  sometimes  in  tuberculosis  and 
Bright' s  disease.  It  may  be  either  traumatic  or  idiopathic, 
the  latter  variety  resulting  from  rupture  of  the  heart,  of  a 
coronary  artery,  or  of  an  aortic  aneurysm.  Death  usually 
takes  place  quickly  with  symptoms  of  rapid  failure  of  the 
heart.  Occasionally  after  rupture  of  the  heart  the  patient 
survives  for  some  time,  and  there  may  then  be  physical  signs 
of  effusion,  with  symptoms  of  heart  failure. 

Pneumopericardium  is  very  rare.  It  may  be  traumatic 
or  may  result  from  perforation  of  a  pulmonary  cavity,  a 
gastric  ulcer,  cancer  of  the  gullet,  etc.  Perforation  is  soon 
followed  by  acute  pericarditis  with  purulent  and  perhaps 
sanguineous  effusion. 

The  symptoms  are  to  some  extent  those  of  acute  peri- 
carditis, but  rigors  and  perspirations. may  be  more  marked. 
The  gas  in  the  pericardium  yields  a  tympanitic  note,  and 
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the  liquid  naturally  yields  a  dull  note.  The  tympanitic  area 
shifts  about  according  to  the  posture  of  the  patient.  More- 
over auscultation  reveals  curious  splashing  or  churning 
sounds  which  result  from  the  movements  of  the  heart 
stirring  up  the  mixture  of  air  and  liquid.  Friction  sound 
may  be  recognisable.  Death  usually  takes  place  within  a 
few  days.  Traumatic  cases  may  recover,  but  cases  resulting 
from  perforation  are  almost  hopeless,  chiefly  by  reason  of 
the  primary  disease. 

In  traumatic  cases,  operation  would  be  justifiable. 

12.  NEUROSES  OF  THE  HEART 
Angina  Pectoris  (Stenocardia.  Breast-pang). 

This  is  a  neurosis  characterised  in  typical  cases  by  attacks 
of  intense  pain  in  the  region  of  the  heart,  with  a  sense  of 
impending  death. 

Etiology. — The  disease  is  most  common  in  men,  in 
advanced  life  and  in  the  wealthier  classes.  In  all  these 
respects  it  resembles  gout,  with  which  moreover  it  is  some- 
times associated.  Occasionally  the  tendency  is  inherited  ; 
thus  Dr.  Thomas  Arnold  of  Rugby,  his  son  Matthew,  and 
his  father  all  suffered  from  this  disease  and  died  suddenly. i 
It  occasionally  occurs  in  diabetic  and  in  syphilitic  subjects, 
and  it  may  be  a  sequel  of  influenza.  It  sometimes,  even  in 
early  life,  attends  lesions  of  the  aortic  valve,  syphilitic 
aortitis,  and  adherent  pericardium.  It  may  be  a  complica- 
tion of  aortic  aneurysm. 

Morbid  Anatomy. — In  a  large  proportion  of  cases  the 
heart  is  fatty,  and  when  this  is  the  case  the  coronary  arteries 
are  usually  diseased,  sometimes  to  an  extreme  degree. 
Occasionally  there  is  fibrous  transformation.  Sometimes 
nothing  abnormal  is  detected  in  the  heart.  The  state  of 
the  heart  in  a  paroxysm  is  unknown. 

Symptoms  in  the  Paroxysm. — The  first  attack  almost  in- 
variably comes  on  during  exertion,  for  instance  walking 
quickly,  or  uphill,  or  against  the  wind.    Mental  excitement, 

1  Stanley's  '  Life  of  Arnold,'  ii.  282  et  seq.  ;   Osier,  '  Angina 
Pectoris. ' 
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exposure  and  indigestion  are  other  causes.  The  onset  is 
sudden,  and  the  pain  is  an  intolerable  agony  ;  the  patient 
feels  that  if  it  continues  he  will  die.  It  is  seated  in  the 
cardiac  region  or  somewhere  near  there,  but  often  radiates 
into  the  left  arm,  as  far  as  the  elbow  or  even  the  little 
finger.  It  may  involve  also  the  right  arm  and  the  left  side 
of  the  neck,  or  some  more  distant  part,  and  it  may  be 
accompanied  by  a  desire  to  micturate.  The  sensory  nerves 
from  the  heart  are  believed  to  enter  the  spinal  cord  by  the 
eight  or  nine  highest  dorsal  roots,  and  impulses  originating 
in  the  heart  will  thus,  by  diffusing  themselves  in  the  grey 
matter  of  the  cord,  be  reflected  in  part  into  the  upper  limb. 

The  expression  is  anxious,  and  pallor  and  sweating  are 
often  noticeable.  The  pulse  may  be  small  or  unaffected. 
The  attack  often  ends  with  an  escape  of  wind  from  the 
stomach.  It  usually  lasts  a  few  minutes,  but  may  be  seconds 
or  hours  in  duration.  As  the  disease  progresses,  the  tendency 
is  for  the  attacks  to  be  excited  by  less  obvious  causes  and 
to  be  more  severe  in  character. 

In  angina,  however,  the  pain  varies  much  in  kind  and  in 
degree.  In  some  cases,  as  was  pointed  out  by  Gairdner, 
there  is  no  pain,  but  instead  a  strange,  indescribable,  sub- 
jective sensation.  The  condition  may  conform  in  other 
respects  to  angina  pectoris,  and  was  named  by  Gairdner 
angina  sine  dolore.  In  the  angina  fectoris  vasomotoria  of 
Nothnagel,  there  are  coldness,  pallor,  palpitation,  oppression, 
and  a  sense  of  impending  death,  but  far  less  pain  than  in 
typical  angina. 

Angina  pectoris  often  leads  to  sudden  death,  which  may 
occur  in  a  paroxysm  or  in  an  interval.  The  fatal  paroxysm 
may  be  the  first  or  a  much  later  attack. 

Pathology.— Various  theories  have  been  advanced  as  to  the 
nature  of  this  disease,  as  for  instance  that  it  is  a  neuralgia 
seated  in  the  cardiac  nerves,  or  that  it  is  due  to  transient 
ischsemia  of  the  heart  in  consequence  of  obstruction  to  the 
coronary  circulation,  or  that  it  is  due  to  overstrain  of  the 
ventricle.  Allbutt  holds  that  not  the  heart  but  the  first 
part  of  the  aorta  is  the  seat  of  pain.  Meanwhile  as  a 
provisional  working  hypothesis  we  may  accept  Broadbent's 
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view  that  '  stress  is  put  upon  the  heart  to  which,  for  the 
moment,  it  is  unequal.'  In  the  majority  of  cases,  there  is 
persistent  high  arterial  tension,  and  in  many  such  cases  the 
tension  is  further  raised  during  the  attack  by  contraction 
of  the  arterioles.  In  other  cases,  however,  the  tension 
seems  to  be  habitually  low,  and  arterial  spasm  will  then  add 
greatly  to  the  strain  upon  a  ventricle  which  may  be  degener- 
ated. Broadbent  thinks  that  the  pain  is  actually  defensive, 
in  the  sense  that  it  compels  the  sufferer  to  stop  all  exertion 
at  a  moment  when  fatal  arrest  of  the  heart's  action  is 
threatened. 

Wilham  Russell  has  recently  advanced  the  theory  that 
the  attack  of  angina  is  due  to  general  arterial  contraction  ; 
and  that  this  contraction  may  be  the  result  of  a  normal 
reflex  process  associated  with  digestion,  or  may  be  caused 
by  substances  absorbed  from  the  alimentary  canal,  or  by 
emotion,  or  by  effort.  He  further  suggests  tliat  the  vaso- 
motor centre  in  the  subjects  of  this  disease  has  been  rendered 
unduly  sensitive  by  such  agents  as  an  excess  of  proteid  food, 
alcohol,  or  tobacco  ;  while,  in  addition,  the  heart  may  be 
embarrassed  by  the  condition  of  the  myocardium  or  of  the 
coronary  arteries. 

Diagnosis. — Attacks  of  pain  in  the  cardiac  region  are  often 
complained  of  by  persons  who  have  not  angina  pectoris  or 
any  other  kind  of  heart  disease.  Such  attacks  are  some- 
times spoken  of  as  pseudo-angina.  Except  in  connection 
with  aortic  valve  disease  or  aneurysm,  true  angina  is  rarely 
met  with  in  men  under  middle  age,  and  seldom  in  women 
at  any  age.  The  fact  that  the  earlier  attacks  are  brought 
on  by  exertion  is  important.evidence  in  favour  of  true  angina. 
Pseudo-angina  occurs  at  any  age  and  is  most  common  in 
women.  The  attacks  come  on  spontaneously,  and  may 
last  for  an  hour  or  more.  Pseudo-angina  is  favoured  by  a 
neurotic  tendency,  and  by  the  toxic  conditions  which  result 
from  abuse  of  tea  or  tobacco.  Students  and  others  who 
lean  much  against  the  table  at  which  they  are  sitting  may 
suffer  from  sudden  pain  in  the  cardiac  region,  which  may, 
like  angina,  come  on  in  the  course  of  a  walk,  and  may  last 
for  a  few  seconds. 
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Prognosis.— This  is  grave,  but  occasionally  with  care 
recovery  may  take  place.  When  the  attacks  are  brought 
on  by  exertion  or  by  some  other  distinct  cause,  are  associated 
with  high  arterial  tension  and  are  of  short  duration,  the 
outlook  is  not  quite  so  anxious,  and  the  patient's  condition 
is  not  so  miserable  as  when  the  attacks  occur  without 
apparent  cause,  and  in  connection  with  low  arterial  tension  ; 
or  as  when  they  occur  by  night,  and  persist  for  hours. 

Treatment.— The  patient  should  avoid  mental  excitement 
and  severe  muscular  effort.    He  must  exercise  moderation 
m  eating  and  drinking,  and  have  his  bowels  carefully 
regulated.    High  tension  should  be  treated  by  smaU  doses 
of  mercury.    Tonics  such  as  arsenic  are  indicated  if  the 
heart  is  feeble,  and  iodide  of  potassium  is  sometimes  of 
service,  possibly  through  some  influence  on  degenerated 
arteries.    The  usual  treatment  for  the  paroxysm  is  the 
mhalation  of  nitrite  of  amyl.    The  patient  carries  in  his 
pocket  a  supply  of  thin,  silk-covered  glass  capsules,  each  of 
which  contams  4  or  5  minims  of  the  nitrite.    Whenever  the 
pam  begins,  he  breaks  one  of  these  capsules  between  his 
finger  and  thumb  and  inhales  the  nitrite  which  escapes  on 
to  the  cloth     Between  the  attacks,  nitroglycerin  is  used  in 
the  form  of  the  i  per  cent,  official  solution  (liquor  trinitrini). 
One  minim  diluted  is  taken  three  times  a  day  to  begin  with 
and  the  dose  is  gradually  increased  until,  if  possible  the 
pain  IS  averted.    Nitroglycerin  m  the  form  of  the  official 
of  'mvl  "tn       ^^"^^J™-  g^ves  more  reUef  than  nitrite 
of  amyl.    In  cases  where  the  nitrites  fail,  chloroform  by 
inhalation,  and  morphine  by  hypodermic  injection,  hould 
be  employed  to  relieve  intense  suffering 

Besides  angina  pectoris,  several  other  cardiac  neuroses 
require  consideration.  neuroses 

Palpitation  has  been  already  noticed  as  a  cardiac 

n  "        ^^^^  ^^^^^^^  ^-^^ 

heart  Tf    Z  f  ^^"^  ^^P^^  ^^^i^^  of  the 

heart,  of  which  the  patient  is  conscious.    It  is  SDeciillv 

common  m  women,  in  emotional  subjects,  and  n  peS 
who  by  ovenndulgence  in  tea  or  tobacco  reduce  theCe  o 
their  nervous  system.    Hysteria,  neurasthenia,  indigeTtLn! 
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ancemia,  and  sometimes  acute  fevers,  are  causes.  This  neu- 
rosis (as  distinguished  from  palpitation  in  heart  disease)  is 
apt  to  set  in,  or  to  be  most  annoying,  when  the  patient  is 
resting.  Apart  from  the  violence,  and  usually  also  accelera- 
tion, of  the  heart's  action,  physical  examination  generally 
yields  negative  results. 

Treatment.— In  some  cases,  palpitation  may  be  arrested 
by  breathing  deeply,  slowly  and  regularly  for  a  mmute  or 
two  A  belladonna  plaster  should  be  apphed  over  the  heart 
and  above  aU  the  underlying  condition  must  be  remedied 
if  possible.  Treatment  therefore  will  be  directed  to  the 
stomach,  nervous  system,  or  other  organs,  as  the  case  may 
require,  and  to  the  correction  of  wrong  modes  of  livmg, 

eating  and  drinking. 

TACHYCARDIA   {Rapid   Heart).-The   frequency   of  the 
heart's  action  in  this  neurosis  may  be  as  great  as  three  or 
four  times  the  normal.    It  results  from  conditions  similar  to 
those  which  cause  palpitation.    It  is  most  common  m  middle 
hfe  and  a  moderate  degree  of  it  may  apparently  be  in  some 
instances  normal  to  the  individual,  since  it  -ay  be  dis- 
covered accidentally,  and  may  be  unassociated  with  other 
evidence  of  disease.    In  some  cases  tachycardia  comes  m 
paroxysms  which  last  for  perhaps  an  ^^onr 
manv  vears.    The  sufferers  may  live  to  old  age,  but  death 
romJtimes  occurs  from  heart  failures.    Tachycardia  may, 
of  course,  be  due  to  paralysis  of  the  vagus  nerve,  as  m 

multiple  neuritis.  ,     ,  •    ,       ,„rl  f,i11  doses 

Treatment.-A  quiet  life,  with  plain  fare,  and  full  doses 
of  bromide  and  belladonna  are  the  remedies  mdrcated^  H 
there  is  considerable  distress,  the  P-t--'-?'^'  f*,^^ 
bed  for  several  weeks  or  even  months.  Digitalis  ana 
potassium  iodide  may  be  tried  in  such  cases. 

Rradycardia  (Slow  Heart)  is  occasionally  a  natural 
BRADYCAKuiA  -,,.,11    Tt  is  not  uiicommon  in 

pecuharity  of  an  mdividual.i    It  is  not 

Ltients  who,  after  some  febrile  disease,  or  after  Pa^™"' 
paiieius  wii  ,  ^  present  m  tatty 

are  resting  quietly  m  bed.    It  may        "  ?      j  ^ 

degeneration  an« 

constant  pulse-rate  of  forty  per  minute. 
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Treatment  is  often  unnecessary  ;  in  the  other  cases  it  is 
that  of  the  primary  condition. 

Arrhythmia  includes  (i)  intermittence  and  (2)  distinct 
irregularity  of  force  and  rhythm.  These  have  been  alluded 
to  as  symptoms  of  heart  disease,  but  they  are  common  as 
neuroses. 

(i)  The  intermittent  pulse  misses  a  beat  from  time  to 
time.    Usually,  in  such  cases,  the  heart  itself  does  not  miss  a 
beat,  but  gives  one  so  small  that  the  wave  does  not  reach 
the  wrist.    The  condition  may  be  habitual  or  temporary. 
Habitual  intermission  may  be  unnoticed  by  the  patient  ;  it 
has  no  serious  significance  and  needs  no  treatment.  Tempo- 
rary intermission   results   from   flatulence,  tea-drinking 
tobacco-smoking,  and  various  other  causes  ;  it  may  occasion 
some  discomfort  to  the  patient,  and  should  be  treated  by 
removal  of  its  cause.    As  intermission  may  result  from 
fatty  degeneration,  it  is  important  to  recognise  this  condition 
when  present.    A  smart  walk  makes  the  pulse  worse  if 
the  heart  is  degenerated,  but  improves  it  if  the  heart  is 
sound. 

(2)  Irregularity  is  more  serious  than  intermission  ;  like  the 
latter,  it  may  be  habitual  or  temporary.  The  habitual  form 
does  not  necessarily  prevent  long  life  and  health.  It  is 
common  in  organic  heart  disease.  The  temporary  form 
results  from  such  causes  as  tea,  tobacco,  and  flatulence,  and 
these  ought  to  be  remedied. 


13.  DISEASES  OF  ARTERIES. 
Hypertrophy. 

In  chronic  Bright's  disease,  the  muscular  coat  or  media 
becomes  mcreased  in  thickness  to  withstand  the  increased 
tension  withm  the  vessel.  The  radial  artery  becomes  in  this 
way  firm  and  mcompressible  Hke  a  piece  of  cord.  In  the 
long-run,  however,  fibrous  change  may  to  a  considerable 
extent  take  the  place  of  muscular  hypertrophy. 

The  expression  'hypertrophy'  has  also  been  applied  to 
the  enlargement  of  collateral  vessels  which  takes  place  after 
obstruction  of  an  artery. 
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Atheroma.  Arterio-sclerosis. 

These  names,  and  also  the  expressions  endarteritis  defor- 
mans, endarteritis  nodosa,  and  chronic  endarteritis,  are 
appHed  to  a  condition  commonly  met  with  in  the  arteries, 
and  described  by  different  writers  in  such  varying  language 
that  much  confusion  exists.  Atheroma  or  endarteritis 
deformans  is  the  degenerative  process  which  tends  to 
involve  the  arteries  in  persons  who  have  passed  the  prime  of 
hfe.  It  may  be  regarded  as  the  natural  result  of  wear  and 
tear  in  these  vessels.  Atheroma  or  endarteritis  deformans 
is  sometimes  regarded  as  an  advanced  stage  of  arterio- 
sclerosis, but  there  is  httle  doubt  that  the  term  arterio- 
sclerosis is  frequently  applied  to  the  muscular  hypertrophy 
and  fibrous  overgrowth  of  the  media  which  result,  as 
atheroma  often  does,  from  persistent  high  tension. 

Etiology. — Atheroma  (endarteritis  deformans)  is  usually 
an  indication  of  advancing  years  and  tends  to  begin  at  forty 
or  forty-five.    But  the  longevity  of  the  arteries  varies 
immensely  in  different  individuals,  and  peculiarities  of  this 
kind  may  run  in  famihes.    Apart  from  the  age  of  the  vessels, 
the  most  important  element  in  causing  them  to  degenerate 
is  the  strain  to  which  they  are  habitually  subjected,  so  that 
persistent  high  tension  is  a  most  important  cause  of  arterial 
disease.    High  tension  may  be  the  result  of  an  inherited 
tendency,   or  of  Bright's  disease,  lead-poisoning,  gout, 
pregnancy,  constipation,  excesses  in  eating  and  drinking,  or 
a  laborious  occupation.    But  there  is  good  reason  to  believe 
that  certain  toxic  agents,  such  as  alcohol,  syphihs,  and  lead, 
give  rise  to  degenerative  changes  in  the  arteries  through 
their  direct  toxic  influence,  and  without  necessarily  causmg 

increase  of  tension. 

One  effect  of  persistent  high  tension  is  hypertrophy  of  the 
muscular  coats  of  the  arteries  with,  of  course,  thickenmg  of 
their  walls.  After  a  time,  the  tendency  is  for  fibrous  tissue 
to  be  added  to,  or  replace  the  muscular  tissue.  This  condi- 
tion (specially  striking  in  chronic  interstitial  nephritis) 
appears  to  be  the  arterio-sclerosis  of  some  writers  ;  it  will  be 
alluded  to  again  in  connection  with  Bright's  disease. 
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A  second  consequence  of  prolonged  high  tension  is  what 
is  everywhere  known  as  atheroma.  The  favourite  seats  of 
this  disease  are  the  aorta  (chronic  aortitis),  the  coronary 
arteries  of  the  heart,  and  the  cerebral  arteries.  This 
localisation  is  partly  explained  by  the  force  of  the  blood- 
wave  at  the  parts  affected,  a  view  which  is  corroborated 
by  the  occurrence  of  atheroma  in  the  pulmonary  artery 
when  the  right  ventricle  is  hypertrophied.  Syphihs  may 
'ead  to  atheroma  by  causing  endarteritis  of  the  vasa 
vasorum. 

Morbid  Anatomy.— The  disease  begins  as  a  locaHsed 
thickenmg  of  the  intima  underneath  the  endothelium.  The 
atheromatous  patches  (endarteritis  nodosa)  are  hard  and 
white,  and  as  they  are  due  to  connective-tissue  prohferation 
they  really  constitute  at  first  a  hypertrophy  of  the  intima.' 
But  fatty  degeneration  ensues,  beginning  usually  in  the 
deeper  part  of  the  patch,  and  giving  it  a  yellow  colour. 
Either  before  or  after  fatty  degeneration,  the  patch  may 
become  mfiltrated  with  Hme  salts.    When  the  fatty  material 
accumulates,  it  constitutes  an  '  atheromatous  abscess,'  and 
If  this  ruptures  into  the  lumen,  it  gives  rise  to  an  '  atheroma- 
tous ulcer.'    Calcareous  plates  may  also  tear  through  the 
intima,  after  which  a  thrombus  commonly  forms  at  the 
site  of  rupture. 

The  condition  of  the  media  and  adventitia  varies  ;  thev 
may  be  normal,  or  thinned,  or  inflamed,  or  the  seat  of 
nbrous  change. 

Results  of  Atheroma—These  include  narrowing  of  the 
umen  of  the  artery,  dimmution  of  muscular  contmctility, 
rigidity,  and  weakening  of  the  wall.  Atheroma  of  the 
coronaries  leads  to  serious  effects  upon  the  heart.  Atheroma 
of  the  aorta  may  obstruct  the  orifice  of  a  coronary  artery. 
Atheroma  of  the  cerebral  arteries  often  leads  to  serious 
the  ""I      contractihty  may  be  important  in 

Le  o  th   '""'rt'^'  Rigidity  is  serious  in  the 

case  of  the  aorta  ;  the  vessel  does  not  dilate  properly  with 

or.7.t  Ki      '  accordingly  does  not  recoil  and 

lorce  the  blood  onwards  in  diastole.  Moreover  the  aortic 
arcn  IS  apt  to  be  permanently  dilated,  or  to  become  the  seat 
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of  aneurysm.  Further,  the  loss  of  elasticity  in  the  arterial 
system  throws  increased  strain  upon  the  left  ventricle, 
which  therefore  becomes  hypertrophied.  But  the  increased 
force  of  the  ventricular  contraction  acting  upon  diseased 
bloodvessels  is  apt  to  rupture  the  latter — an  occurrence 
which  is  common  in  the  brain  ;  or  the  heart  may  at  last 
become  unable  to  undergo  any  further  hypertrophy,  and  so 
the  symptoms  of  heart  failure  set  in. 

Symptoms  and  Physical  Signs. — The  radial  pulse  often 
presents  the  phenomena  of  high  tension.  Later  on  the 
difficulty  of  obliterating  it  by  pressure— if  the  primary 
cause  was  high  tension— will  be  partly  due  to  thickening 
of  the  arterial  wall.  If  arterial  tension  falls  through  failure 
of  the  heart,  the  thickness  of  the  waU  may  still  make  the 
vessel  incompressible.  The  left  ventricle  wiU  be  hyper- 
trophied. As  long  as  the  tension  remains  high,  the  aortic 
second  sound  will  be  accentuated. 

The  phenomena  mentioned  thus  far  cannot  be  regarded  as 
peculiar  to  arterio-sclerosis,  since  they  are  regularly  present 
in  chronic  interstitial  nephritis  for  example.  Many  of  these 
patients  die  with  cardiac  symptoms,  which  result  from 
failure  of  the  enlarged  ventricle,  or  from  obstruction  of  the 
coronary  arteries  ;  others  with  cerebral  symptoms  which 
result  from  rupture  or  obstruction  of  a  diseased  artery  ;  and 
others,  again,  with  renal  symptoms  which  result  from  con- 
current interstitial  nephritis. 

Treatment.— This  includes  a  careful  regulation  of  the  food 
and  drink,  both  of  which  must  be  moderate  in  quantity  and 
plain  in  quahty.  The  bowels  must  be  regulated,  and  a  small 
dose  of  mercury  should  be  given  once  or  twice  a  week  if  the 
tension  is  high.  The  skin  should  be  kept  active  by  baths. 
Regular  exercise,  short  of  fatigue,  should  be  enjoined. 
Alcohol  should  be  avoided.  Potassium  iodide  should  have 
a  trial.  Cardiac,  cerebral  or  renal  symptoms  will  often 
require  special  treatment. 

Fatty  Degeneration. 

Fatty  degeneration  occurs  as  a  primary  change  in  the 
intima,  especially  of  the  aorta.    The  affected  part  is  yellow 
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and  slightly  raised.  It  is  common  in  anaemia  and  debihty, 
and  is  comparable  to  fatty  degeneration  of  the  cardiac 
muscle. 

Calcareous  Infiltration. 

This  infiltration  takes  place,  not  only  in  atheromatous 
patches,  but  also  independently,  though  often  in  the  same 
individual  as  atheroma,  and  it  may  be  in  a  different  part  of 
the  same  artery.  Chronic  alcohoUsm  is  a  cause  of  this 
condition.  The  calcareous  deposit  generally  begins  in  the 
muscle-cells  of  the  media,  and  involves  such  arteries  as 
the  femoral,  brachial  and  smaUer  vessels.  Rigidity  of  the 
radial  artery  is  due  to  this  cause  oftener  than  to  atheroma. 
Calcat-eous  infiltration  renders  the  vessels  rigid,  and,  if  exten- 
sive, leads  to  enlargement  of  the  left  ventricle.  Such  vessels 
may  become  dilated  generally,  or  may  be  fractured  and 
then  become  the  seat  of  a  local  dilatation  or  aneurysm. 

Endarteritis  Obliterans. 

This  is  a  thickening  of  the  intima  due  to  proliferation  of 
connective-tissue  elements,  without  degeneration.  Capil- 
laries grow  into  the  intima  from  the  media.  The  condition 
is  seen  in  the  small  vessels  of  organs  which  are  the  seat  of 
chronic  interstitial  inflammation— e.g.,  in  granular  kidneys. 
The  lumen  may  be  almost  obhterated.  The  same  designa- 
tion is  sometimes  applied  to  syphihtic  endarteritis. 

Acute  Aortitis. 

Acute  aortitis  is  a  rare  disease  whose  etiology  is  still 
obscure.  It  has  been  met  with  in  association  with  acute 
specific  fevers,  pregnancy,  and  renal  disease,  as  well  as 
independently.  The  vessel  is  usually  dilated,  and  its  inner 
surface  is  rendered  uneven  by  the  presence  of  reddish, 
gelatmous-lookmg  patches  which  are  due  to  inflammation  of 
the  vessel-wall,  and  especially  of  the  intima. 

The  symptoms  include  dyspnoea,  acceleration  of  the  pulse, 
and  attacks  of  anginoid  pain  which  are  not  related  to 
exertion.  There  is  no  fever  as  a  rule.  There  are  no  dis- 
tinctive physical  signs.    The  ordinary  duration  of  the 
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disease  is  several  months,  and  the  patient  usually  dies  in  an 
anginoid  attack.  The  treatment  is  similar  to  that  recom- 
mended for  angina  pectoris. 

Aneurysm. 

Various  kinds  of  aneurysm  are  recognised.  Thus  the  true 
aneurysm  is  a  localised  bulging  of  a  vessel  in  which  the  sac 
is  still  constituted  by  at  least  a  portion  of  the  normal  vessel- 
wall.  This  aneurysm  may  be  either  fusiform  or  sacculated. 
A  false  aneurysm  is  one  in  which  all  the  coats  have  ruptured. 
In  the  dissecting  aneurysm,  the  inner  part  of  the  vessel-wall 
has  ruptured  so  that  blood  is  present  among  the  layers  of 
the  middle  coat. 

Sometimes  a  direct  communication  takes  place  between 
an  artery  and  a  vein.  The  vein  is  then  apt  to  become 
varicose,  and  the  condition  is  called  aneurysmal  varix.  Some- 
times a  sac  is  interposed  between  the  artery  and  vein,  and 
this  constitutes  a  varicose  aneurysm. 

Many  aneurysms  come  naturally  under  the  consideration 
of  the  surgeon,  but  the  most  important  and  frequent  belong 
to  the  province  of  the  physician.  Among  them  are  those  of 
the  aorta,  which  will  be  considered  in  the  present  section  ;  \ 
those  of  the  cerebral  arteries,  which  are  described  in  connec- 
tion with  diseases  of  the  nervous  system  ;  and  those  of  the  ( 
pulmonary  artery,  which  are  dealt  with  in  connection  with 
pulmonary  tuberculosis  at  p.  120. 

Aneurysm  of  the  Thoracic  Aorta. 

Etiology.— The  disease  is  one  of  adult  hfe,  and  is  much 
more  common  in  men  than  in  women,  probably  on  account 
of  the  influence  of  occupation. 

Atheroma  is  the  most  important  local  cause,  and  is  almost 
always  present.  The  disease  of  the  intima  damages  the 
media,  and  thus  aUows  bulging  to  commence.  Two  of  the 
most  common  conditions  that  favour  aneurysm  probably 
operate  by  inducing  atheroma  ;  first,  a  laborious  occupation, 
by  causing  mechanical  strain  on  the  vessel,  or  by  rupturing 
a  damaged  intima  or  media;  and,  secondly,  syphilis,  by 
inducing  endarteritis  of  the  vasa  vasorum.    A  history  of 


DISEASES  OF  ARTERIES 


329 


syphilis  is  obtained  in  about  half  the  cases.  Hereditary 
tendency,  alcoholism,  and  the  different  causes  of  high  tension 
and  of  atheroma  will  naturally  favour  the  occurrence  of 
aneurysm. 

Morbid  Anatomy. — The  fusiform  or  cylindrical  aneurysm 
is  a  general  dilatation  of  the  vessel  for  some  part  of  its 
length.  A  dilatation  of  this  kind,  which  is  not  uncommon 
in  the  case  of  the  aortic  arch,  is  lined  throughout  by  the 
intima,  but  this  is  likely  to  be  atheromatous,  and  the  media 
may  be  greatly  atrophied.  The  sacculated  aneurysm  bulges 
from  only  a  part  of  the  circumference  of  the  vessel.  The 
intima  is  incomplete,  but  can  generally  be  traced  for  a  little 
distance  into  the  sac.  The  media  is  atrophied.  The  ad- 
ventitia  is  the  principal  constituent  of  the  sac-wall,  and  to 
this  may  be  added  inflammatory  fibrous  tissue,  and  con- 
tiguous structures.  Moreover,  as  the  sac  grows,  it  becomes 
hned  by  successive  layers  of  clot,  and  in  exceptional  cases 
these  will  completely  fill  the  cavity.  When  this  happens, 
the  aneurysm  may  be  regarded  as  cured. 

Symptoms  and  Physical  Signs. — These  vary  greatly  accord- 
ing to  the  part  of  the  vessel  affected.    Thus  aneurysms  of 
the  ascending  aorta  and  first  part  of  the  arch  are  termed  by 
Broadbent  '  aneurysms  of  physical  signs,'  whilst  those  of 
the  transverse  arch  are  caUed  '  aneurysms  of  symptoms.' 
The  ascending  part  of  the  vessel  is  superficial,  freely 
movable,  and  not  closely  connected  with  important  struc- 
tures, so  that  an  aneurysm  readily  becomes  large  and 
accessible  to  physical  diagnosis  before  it  causes  pressure- 
symptoms.    On  the  other  hand,  the  transverse  arch  is 
deeply  situated,  and  in  intimate  relation  with  nerves, 
vessels,  trachea,  gullet,  etc.,  so  that  an  aneurysm  here  is 
likely  to  cause  pressure-symptoms  before  distinctive  physical 
signs  can  be  recognised.    In  a  third  class  of  cases,  neither 
symptoms  nor  physical  signs  may  suggest  aneurysm.  Thus, 
when  the  intrapericardial  portion  of  the  aorta  is  involved, 
death  may  occur  from  rupture  before  the  condition  is 
suspected. 

Most  of  the  phenomena  of  aneurysm  may  be  arranged 
under  two  headings  :  physical  signs  and  pressure  effects  ; 
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but  these  are  not  mutually  exclusive.  The  following  are 
some  of  the  physical  signs. — Abnormal  pulsation  may  be  seen 
or  felt,  and  this  may  be  expansile  if  the  sac- wall  is  thin, 
whereas  it  is  likely  to  be  a  simple  thrust  if  the  sac  contains 
much  clot.  Such  pulsation  is  most  commonly  observed  in 
the  upper  part  of  the  chest  to  the  right  of  the  sternum. 
Sometimes  the  aneurysm  forms  a  prominent  tumour  which 


Fig.  28.  —  Right  Radial  Pulse  in  Case  of  Suspected  Aneurysm. 
(J as.  M.  L.,  aet.  35  ;  cardiac  pain,  double  aortic  murmur,  inequality  of 
pulses,  and  inequality  of  pupils.) 


may  project  through  the  sternum  or  costal  cartilages. 
Sometimes  a  systolic  thrill  is  felt,  and  there  is  often  a  palpable 
diastolic  shock  which  results  from  the  recoil  of  the  sac-wall 
after  distension  ;  the  latter,  when  present,  is  a  most  impor- 
tant sign.  Percussion  may  be  dull  over  the  aneurysm.  The 
second  sound  may  be  loud,  ringing  and  of  low  pitch.  It  ^ 
coincides  in  time  and  cause  with  the  shock  just  mentioned, 


Fig.  20. — Left  Radial  Pulse  from  same  Case  as  Fig.  .28,  showing 
MORE  Gradual  Upstroke  and  Downstroke,  Rounded  Summit, 
and  Smaller  Volume. 


and  the  low  pitch  is  due  to  the  increased  cahbre  of  the 
vibrating  aorta.  A  systohc  murmur  may  be  heard  over  some 
part  of  the  aorta,  and  is  of  special  value  if  no  murmur  is 
heard  at  the  aortic  cartilage.  A  single  or  double  murmur 
heard  at  the  aortic  area  is  by  itself  of  no  value  in  the  diag- 
nosis of  aneurysm.  The  tracheal  breath-sounds  may  be 
well  conducted  to  the  manubrium  by  an  aneurysm  which  is 
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in  contact  with  both  trachea  and  sternum.  An  aneurysm 
distal  to  the  innominate  artery,  and  proximal  to  or  involving 
the  left  subclavian,  often  modifies  the  left  radial  pulse  ;  the 
wave  of  the  latter  is  slow  in  rising,  rounded  at  the  top,  slow 


t  I 

I  I 


Fig.  30.— Sketch  showing  how  the  Left  Recurrent  Nerve  is  liable 

TO  SUFFER  IN  ANEURYSM  OF  THE  AORTIC  ArCH,  AND  HOW  THE  RiGHT 

Recurrent  Nerve  may  suffer  in  Aneurysm  of  the  Innominate 
Artery. 

The  anterior  margins  of  the  pleurae  are  indicated  by  interrupted  lines  below, 
and  continuous  lines  above.  The  asterisk  marks  the  place  where  the 
right  recurrent  nerve  passes  between  the  pleura  and  the  commence- 
ment 01  the  subclavian  artery,  and  where  it  maybe  injured  in  connection 
with  chsease  of  the  pleura,  or  by  the  pressure  of  enlarged  lymph  glands. 

in  subsiding,  and  altogether  less  ample,  when  compared  with 
that  of  the  right  radial  pulse  (Figs.  28  and  29).  The  carotid 
pulses  may  differ  for  a  similar  reason.  The  heart  may  be 
displaced  by  a  large  aneurysm,  but  is  not  hypertrophied 
through  this  agency  alone. 
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The  following  are  the  more  important  pressure-effects. 
Pain  is  the  most  common  and  sometimes  the  only  symptom. 
It  may  be  due  to  pressure  on  bones,  nerves,  etc.,  and  is 
sometimes  intense.  It  may  be  localised  or  may  radiate 
widely.  It  may  simulate  angina  pectoris.  Inequality  of 
the  pupils  is  sometimes  prese  it,  and  is  probably  due  to 
pressure  on  the  sympathetic  nerve  of  one  side,  though  some 
recent  writers  have  suggested  that  it  is  a  result  of  post- 
syphilitic changes  in  the  oculomotor  nucleus.  Pressure 
on  the  recurrent  laryngeal  nerve  (generally  the  left)  causes 
palsy  of  the  vocal  cord,  with  changes  in  the  voice  and 
cough.  Pressure  on  the  superior  vena  cava  or  left  innomi- 
nate vein  may  lead  to  enlargement  of  superficial  veins  and  J 
local  oedema.  Pressure  on  the  trachea  or  bronchi  may  cause! 
cough,  stridor,  and  paroxysmal  or  continuous  dyspnoea.  ^ 
Pressure  on  one  bronchus  causes  enfeeblement  of  the  respira- 
tory murmur  over  the  corresponding  side  of  the  chest.  The 
tracheal  tug  is  apt  to  be  produced  by  an  aneurysm  of  the  | 
inferior  aspect  of  the  aortic  arch  when  it  is  so  placed  as  to 
press  upon  the  left  bronchus  or  neighbouring  part  of  the 
trachea.  This  downward  tug  accompanies  the  systohc  dis- 
tension of  the  sac,  and  is  felt  when  the  fingers  are  placed 
under  the  cricoid  cartilage  so  as  to  pull  it  upwards.  Pressure 
on  the  gullet  causes  dysphagia. 

Aneurysm  of  the  Intrapericardial  Portion  of  the 
Aorta. — Symptoms  and  physical  signs  are  often  absent. 
Rupture  usually  takes  place  into  the  pericardium  and  causes 
sudden  death.  Sometimes,  however,  there  is  anginoid  pain, 
or  the  superior  vena  cava  is  compressed. 

Aneurysm  of  the  Aorta  between  the  Pericardium 
AND  THE  Innominate  Artery  is  specially  characterised  by 
distinctive  physical  signs,  but  there  may  also  be  pain  from 
erosion  of  the  chest-wall,  and  evidence  of  pressure  on  the 
superior  vena  cava,  or  on  the  root  of  the  right  lung.  The 
sac  may  rupture  into  the  pleura,  pericardium  or  superior 
vena  cava. 

Aneurysm  of  the  Transverse  Part  of  the  Aortic 
Arch  usually  causes  characteristic  pressure-effects  before 
the  physical  signs  are  distinctive.    In  addition,  the  radial 
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pulses  are  likely  to  be  different.  If  the  aneurysm  grows  to  a 
large  size,  the  various  physical  signs  previously  enumerated 
I  may  be  met  with.  The  sac  may  rupture  into  the  trachea, 
left  bronchus,  left  pleura,  or  gullet  ;  or  death  may  result  from 
pressure-effects. 

Aneurysm  of  the  Descending  Portion  of  the  Arch. 
I  — Neither  symptoms  nor  signs  are  very  definite,  and  some- 
'  times  pain  radiating  from  the  back  is  the  only  evidence  of 
the  disease.  There  may,  however,  be  compression  of  the 
gullet  and  left  bronchus,  and  there  may  be  dulness  or  even 
an  external  tumour  in  the  scapular  region.  Rupture  fre- 
quently takes  place  into  the  gullet  or  pleura. 

Aneurysm  of  the  Descending  Aorta  may  erode  the 
vertebrae,  compress  the  spinal  nerves,  obstruct  the  gullet, 
and  even  give  rise  to  a  tumour  in  the  back.  Pain,  however, 
may  be  the  only  symptom. 

I  Diagnosis. — The  principal  condition  that  must  be  excluded 
is  tumour  of  the  mediastinum,  in  which  case  there  is  no 
expansile  pulsation  and  no  aneurysmal  second  sound  of  the 
heart.  The  history  of  the  case  may  throw  Hght  upon  it,  and 
the  X  rays  may  show  the  presence  or  absence  of  expansile 
pulsation  in  a  deeply-seated  aneurysm  or  tumour. 

Prognosis. — The  patient  is  constantly  in  a  state  of  danger 
owing  to  the  possibihty  of  rupture.  Nevertheless,  life  is 
sometimes  prolonged  for  many  years,  and  occasionally 
healing  takes  place.  Even  though  blood  oozes  from  the 
aneurysmal  sac  into  the  trachea,  the  patient  may  survive 
for  a  long  time.  Intrapericardial  aneurysms  usually  rupture 
early.  Aneurysms  of  physical  signs  are  less  dangerous  than 
those  that  compress  important  structures.  Apart  from 
haemorrhage  and  pressure  on  the  air-passages,  death  in  aortic 
aneurysm  is  sometimes  due  to  pulmonary  tuberculosis,  the 
result,  it  has  been  supposed,  of  pressure  on  the  pulmonary 
artery. 

Treatment.— The  object  is  to  get  the  sac  filled  with  lami- 
nated clot,  and  this  event  is  favoured  by  a  slow  circulation 
and  a  small  volume  of  blood.  Therefore  the  patient  should 
remain  in  bed  for  six  or  eight  weeks  to  begin  with,  and 
thereafter  lead  a  very  quiet  life.    The  diet  should  not  be 
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bulky,  and  the  liquid  should  be  restricted  as  much  as 
possible.  If  Tufnell's  treatment  is  to  be  strictly  carried  out, 
the  patient  should  rest  for  several  months  without  once 
sitting  up  even  for  a  moment,  and  the  ingesta  should  be 
restricted  to  7  or  8  ounces  of  solids  and  the  same  quantity  of 
milk.  The  bowels  must  be  kept  regular.  The  most  im- 
portant drug  is  iodide  of  potassium,  which  may  be  given  in 
doses  gradually  increased  from  10  up  to  30  or  40  grains 
thrice  daily.  It  is  of  value  in  relieving  pain,  and  it  is  also 
supposed  to  favour  coagulation  in  the  sac.  An  opiate  may 
be  required  for  the  relief  of  pain  or  restlessness.  Venesec- 
tion may  be  of  great  use,  both  for  venous  engorgement  and 
for  severe  pain.  In  one  case  where  the  pain  was  chiefly 
troublesome  at  night,  it  was  speedily  removed  by  quinine, 
after  other  remedies,  including  venesection,  had  quite  failed. 

A  method  employed  in  recent  years  was  the  hypodermic 
injection  of  a  2  per  cent,  sterilised  solution  of  gelatin.  Three 
or  four  ounces  of  the  solution  might  be  injected  into  the 
abdominal  wall  every  second  day  for  several  weeks.  The 
gelatin  was  absorbed,  and  was  supposed  to  increase  the 
coagulabiHty  of  the  blood.  A  febrile  attack,  however,  was 
apt  to  follow,  and  as  the  aim  of  treatment  is  to  keep  the 
circulation  as  calm  as  possible,  this  constituted  a  serious 
objection.  Moreover,  many  cases  of  tetanus  have  followed 
injections  of  this  kind,  so  that  it  is  far  better  to  give  the 
gelatin  solution  by  the  rectum  — a  procedure  which  has 
been  known  to  lead  to  complete  consolidation  of  an  aortic 
aneurysm. 

Surgical  measures  are  not  to  be  recommended  for  aortic 
aneurysm,  unless  possibly  when  the  orifice  of  the  innominate, 
carotid  or  subclavian  artery  is  involved,  in  which  case  the 
corresponding  trunk  or  trunks  might  be  ligatured  distaUy  to 
the  aneurysm.  Acupuncture,  galvanopuncture,  and  the 
introduction  of  foreign  bodies  into  the  sac  involve  the  risk  of 
displacing  clot,  as  well  as  the  risk  of  hcemorrhage  and  fatal 
inflammation. 

Abdominal  Aneurysm. 

The  abdominal  aorta  is  occasionally  the  seat  of  aneurysm, 
usually  close  below  the  diaphragm.    Its  etiology  is  similar 
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to  that  of  thoracic  aneurysm,  but  it  is  of  far  less  common 
occurrence.  It  may  be  fusiform  or  sacculated.  The  sac 
may  extend  backwards,  eroding  the  vertebrae,  compressing 
the  cord,  and  causing  motor  and  sensory  symptoms  in  the 
legs  ;  but  more  often  it  bulges  forwards,  and  may  then  be 
recognisable  as  a  definite  tumour  with  expansile  pulsation. 
A  murmur  may  be  audible  over  the  sac,  and  there  is  severe, 
paroxysmal  and  radiating  pain.  Vomiting,  attributable  to 
irritation  of  the  stomach,  and  modification  of  the  femoral 
pulse  may  also  result.  The  common  neurotic  pulsation  or 
'  palpitation  '  of  the  aorta  must  not  be  mistaken  for  the  very 
uncommon  aneurysm.  The  sac  tends  to  rupture  into  the 
retroperitoneal  tissues,  peritoneum,  intestine,  pleura,  etc. 
The  treatment  is  similar  to  that  of  thoracic  aneurysm, 
though,  if  the  tumour  is  low  down,  prolonged  compression 
of  the  vessel  under  chloroform  may  be  tried. 

The  coeliac  axis,  or  some  other  branch  of  the  abdominal 
aorta,  may  be  involved  in  aneurysm,  either  alone  or  together 
with  the  aorta. 

Arterio-venous  Aneurysm. 

This  used  to  be  common  at  the  elbow  when  venesection 
was  much  practised.  It  is  occasionally  produced  by  rupture 
of  an  aneurysm  of  the  ascending  aorta  into  the  superior  vena 
cava,  an  occurrence  indicated  by  the  following  signs  : 
(i)  cyanosis,  oedema,  and  venous  engorgement  in  the  terri- 
tory drained  by  the  superior  cava  ;  (2)  sudden  onset  of 
symptoms  ;  (3)  physical  signs  of  aortic  aneurysm  ;  and  (4)  a 
continuous  murmur  intensified  at  each  systole. 


SECTION  IV 


DISEASES   OF   THE    BLOOD  AND 
DUCTLESS  GLANDS 


DISEASES   OF   THE  BLOOD 
i.  The  Blood. 

The  most  important  points  to  be  borne  in  mind  in  con- 
nection with  these  diseases  concern  the  red  corpuscles 
{erythrocytes),  the  white  corpuscles  {leucocytes),  and  the 
haemoglobin. 

The  red  corpuscles  are  yellow  biconcave  discs,  7  in 
diameter,  which  are  derived,  in  the  adult,  from  the  nucleated 
red  corpuscles  in  the  bone-marrow.  They  are  present  in  the 
blood  to  the  number  of  about  5,000,000  per  cubic  millimetre 
in  men,  and  about  4,500,000  in  women.  Their  number  is 
reduced  {oligocythcemia)  in  anaemia,  and  increased  {poly- 
cythcemia)  in  cyanosis.  They  may  vary  also  in  shape  and 
size.  Abnormally  large  red  corpuscles  {megalocytes)  are 
common  in  pernicious  anaemia.  Small  ones  {microcytes) 
occur  in  this  and  other  kinds  of  anaemia.  Abnormally 
shaped  corpuscles  {poikilocytes)  occur  in  any  severe  anaemia. 
Under  the  same  circumstances  the  staining  reaction  of 
hemoglobin  may  be  lost ;  instead  of  staining  pink  with 
hematoxylin  and  eosin,  the  corpuscle  may  stain  of  a  bluish 
tint  {polychromatosis).  Another  abnormahty  is  the  presence 
of  nucleated  red  corpuscles  in  the  circulating  blood  ;  in  health 
such  cells  are  present  only  in  the  bone-marrow.  Of  the  four 
varieties  of  nucleated  red  covpnsdes— normoblasts,  megalo- 
blasts,  microblasts  and  poikiloblasts—the  two  first  are  most 
important.    Megaloblasts  are  almost  confined  to  pernicious 
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anfemia,  but  are  also  observed  in  the  curable  anaemia  due  to 
Bothriocephalus  latus.  Normoblasts  are  present  in  spleno- 
medullary  leucocythaemia,  and  to  a  less  extent  in  other 
forms  of  anaemia.  Microblasts  are  sometimes  observed  in 
pernicious  anaemia. 

The  haemoglobin  of  the  red  corpuscles  is  the  oxygen 
carrier,  and  hence,  in  order  that  respiration  may  go  on 
properly  in  the  tissues,  it  is  necessary  not  only  (i)  that  the 
lungs  should  be  healthy,  but  also  (2)  that  the  heart  should 
be  healthy,  and  (3)  that  the  haemoglobin  should  be  sufficient  ; 
if  any  one  of  these  three  requirements  fail,  shortness  of 
breath  readily  sets  in.    Defects  in  the  number  of  red 
corpuscles  and  in  the  haemoglobin  do  not  necessarily  keep 
pace  with  one  another.    The  richness  in  haemoglobin  of  the 
individual  corpuscle  is  called  the  colour  index,  the  normal 
being  regarded  as  unity.    By  certain  instruments  which  are 
in  constant  use  clinically,  we  can  determine  {a)  the  number 
of  red  corpuscles  in  i  cubic  millimetre  of  blood.    As  the 
normal  is  5,000,000  in  men,  and  4,500,000  in  women,  we  can 
deduce  the  percentage  richness  of  the  particular  specimen 
of  blood  in  corpuscles.    We  can  also  determine  {h)  the  per- 
centage richness  of  the  blood  in  haemoglobin.    The  hemo- 
globin percentage  divided  by  the  corpuscle  percentage  is  the 
colour  index,  which  in  normal  blood  is  equal  to  unity.  In 
chlorosis  the  haemoglobin  defect  is  much  greater  than  the 
corpuscular  defect,  and  thus  the  colour  index  is  less  than  i 
In  pernicious  anaemia,  on  the  other  hand,  the  colour  index 
IS  greater  than  i.    In  secondary  anaemias  the  colour  index  is 
slightly  below  the  normal. 

White  corpuscles  or  leucocytes  are  classified  in  various 
ways  by  different  writers.  The  most  common  variety  is  the 
Polynuclear  leucocyte  (polymorphonuclear  neutrophil  finely 
granular  oxyphile).  Its  nucleus  often  seems  to  consist  of 
several  nuclei  partly  fused  together,  or  to  be  shaped  like  the 
letter  S  or  Z.  Cells  of  this  kind  constitute  about  70  per 
cent,  of  the  leucocytes  of  normal  blood,  and  are  also  the 
common  pus  corpuscles.  Another  leucocyte  (4  per  cent,  of 
leucocytes  m  blood)  is  the  eosinophile  or  coarsely  granular 
oxyphile  ;  its  granules  are  large,  and  stain  strongly  with 
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eosin.  Two  other  types  are  the  lymphocyte  and  the  large 
mononuclear  leucocyte  (though  the  latter  is  regarded  by  some 
as  a  large  lymphocyte).  These  contain  no  granules,  and 
are  hence  termed  '  hyaline.'  They  possess  a  single  nucleus. 
The  lymphocytes  amount  to  20  or  25  per  cent.,  and  the  large 
hyaline  cells  to  about  5  per  cent,  of  the  leucocytes  of  the 
blood.  Yet  another  variety  is  the  mast-cell,  which  contains 
basophile  granules.  In  medullary  leucocythsemia  and 
some  other  diseases  myelocytes  appear  in  the  blood.  These 
are  large  granular  cehs,  which  are  normally  present  in  bone- 
marrow.  Their  two  varieties,  neutrophil  and  eosinophile, 
are  the  mother-cells,  in  normal  marrow,  of  the  polynu- 
clear  neutrophile  leucocyte  and  the  eosinophile  leucocyte 
respectively. 

There  are  usually  7,000  or  8,000  leucocytes  in  a  cubic 
milhmetre  of  blood,  but  an  increase  in  the  number  {leuco- 
cytosis)  may  occur  under  normal  as  weU  as  under  patho- 
logical conditions.  Thus,  leucocytosis  is  present  during  the 
digestion  of  food,  and  in  connection  with  inflammations.  It 
is  the  rule  in  some  diseases,  such  as  pneumonia,  and  the 
exception  in  others,  such  as  enteric,  and  hence  may  be  of 
diagnostic  value.  Leucopenia,  or  diminution  of  leucocytes,  is 
not  so  common  as  leucocytosis.  It  is  seen  in  the  late  stages 
of  enteric  fever,  in  pernicious  anaemia,  and  in  some  other 
anaemias.  Leucopenia  in  a  well-marked  case  of  pneumonia 
is  rather  ominous. 


ii.  Anaemia. 

Anjemia  is  a  general  term  used  when  the  blood  is  defective 
in  quantity,  or  in  quality,  or  in  both  respects.  Such  defects 
may  be  either  local  or  general,  but  it  is  only  the  latter  that 
have  to  be  considered  at  present.  Hemorrhage  naturally 
causes  a  quantitative  defect  {oligemia),  but  the  quantity  ot 
the  blood  is  quickly  made  up  by  the  absorption  of  liqu'd  from 
the  Ivmph  spaces  and  alimentary  canal,  so  that  the  defect 
becomes  a  quahtative  one.  The  most  common  ani^mias  are 
charcterised  by  relative  scantiness  of  the  red  corpuscles 
oHgocythcemia),  or  of  the  haemoglobin  (oligoohromanua),  or 
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of  both.  In  certain  other  anaemias,  the  most  striking 
changes  are  in  the  white  corpuscles. 

From  the  chnical  point  of  view,  anaemia  is  regarded  as 
being  either  primary  or  secondary  (symptomatic).  Primary 
anaemia  arises  without  discoverable  cause,  and  is  hence 
referred  to  a  supposed  disorder  of  the  blood-forming  or 
blood-destroying  mechanism.  Secondary  or  symptomatic 
anjemia,  on  the  other  hand,  can  be  accounted  for  by  the 
existence  of  a  recognised  cause,  such  as  want  of  food  ;  or 
some  digestive  disorder  which  prevents  the  formation  of 
blood  ;  or  a  toxic  condition  which  causes  destruction  of 
blood  ;  or  albuminuria,  suppuration,  or  haemorrhage,  which 
impoverishes  the  blood  in  some  of  its  constituents. 

iii.  Anaemia  after  Haemorrhage. 

Here  the  watery  and  saline  constituents  of  the  blood  are 
quickly  replaced.  Some  weeks  elapse  before  the  red  cor- 
puscles are  present  in  normal  number,  while  the  restoration 
01  the  haemoglobin  takes  several  months.  During  the  period 
of  recovery,  normoblasts  and  poikilocytes  may  be  observed 
and  there  is  usually  leucocytosis.  The  regeneration  of  blood 
depends  upon  the  red  marrow  of  bone,  and  this  may  be 
hypertrophied  so  as  to  replace  much  or  all  of  the  fattv 
marrow  of  long  bones. 

The  hemorrhage  may  be  traumatic  or  spontaneous  :  a 
smg  e  severe  bleeding  [e.g.,  from  the  uterus),  or  repeated 
smaller  ones  (e.g.,  from  piles  or  a  gastric  ulcer)  The 
symptoms  mclude  pahor,  mental  and  bodily  weakness,  giddi- 

vSontn     "  ^  ^^'^  ^^P^^  of 

vision,  ringing  m  the  ears  and  faintness 

removarof 7''  ^''''^f'  ''''''  haemorrhage  and 

removal  of  its  cause,  where  this  is  possible  ;  rest  in  bed 
abundant  light  food,  and  iron  and  arsenic  mtemally. 

iv.  Chlorosis  (Green  Sickness). 
Definition.-An  anaemia  of  frequent  occurrence  in  adoles- 
^uelg^XS'  '"^  ^^^^^^^'^^^^^^  ^^P^--lly  by  deficiency  of 
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Etiology. — The  immediate  cause  is  unknown.  The  disease 
is  almost  confined  to  females,  and  usually  begins  at  puberty 
or  within  the  next  few  years,  though  recurrences  often  take 
place  later.  Virchow's  theory  that  it  depends  on  imperfect 
development  of  the  arterial  system,  and  Sir  Andrew  Clark's 
view  that  it  is  the  result  of  constipation  and  intestinal 
absorption,  are  both  insufficient.  There  is  no  doubt  that 
defects  in  the  quantity  and  quahty  of  the  food,  sedentary 
occupations,  and  long  hours  in  ill-ventilated  and  badly 
lighted  rooms  are  contributory  causes. 

Symptoms.— The  face  has  often  a  greenish-yellow  colour 
from  which  the  name  of  the  disease  is  derived.  The  cheeks 
may  be  ruddy,  or  may  be  pale  and  flush  too  readily.  The 
subcutaneous  tissue  is  well  preserved  or  increased.  Among 
the  common  symptoms  are  shortness  of  breath,  palpitation, 
a  tendency  to  faint,  shght  swelling  of  the  ankles,  gastric 
disturbance,  constipation,  and  menstrual  disturbance. 

The  blood  is  pale.  The  red  corpuscles  are  generally  less 
abundant  than  normally,  but  the  haemoglobin  is  much  more 
reduced.  On  the  average  the  corpuscles  are  about  80  per 
cent,  and  the  haemoglobin  40  per  cent,  of  the  normal,  so  that 
the  colour  index  is  h  The  microscope  shows  pallor  of  the 
corpuscles,  and  in  severe  cases  poikilocytes,  normoblasts, 
and  defective  rouleau-formation.  The  leucocytes  are  normal. 

A  systolic  murmur  is  commonly  heard  at  the  pulmonic 
area.    A  feature  of  this  murmur  is  that  it  is  less  marked  in 
the  erect  than  in  the  recumbent  posture.    It  is  described  as 
'  hcemic  '  or  '  anaemic  '  because  it  depends  on  the  condition 
of  the  blood.    In  well-marked  cases,  the  murmur  is  heard 
all  over  the  cardiac  area,  though  loudest  at  the  second  left 
space.    The  murmur  as  heard  at  the  apex  is  attributable  to 
relative  incompetence  of  the  mitral  valve.    Under  such 
circumstances,  the  apex  beat  may  be  found  to  be  slightly 
displaced  towards  the  left,  while  the  area  of  dulness  is 
increased.    Though  it  might  not  be  expected  a  prion,  the 
pulse  tension  may  be  rather  above  the  normal  in  the  early 
stages  of  chlorosis,  a  condition  which  is  explained  by  the 
capillaries  and  arterioles  offering  greater  resistance  to  the 
flow  of  blood  of  abnormal  quality  than  to  that  of  healthy 
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blood.  In  time,  however,  the  impure  blood  leads  to 
degeneration  of  the  cardiac  muscle,  which  then  yields  under 
the  strain ;  the  ventricle  thus  dilates,  the  tension  falls,  and 
the  mitral  valve  may  also  become  relatively  incompetent. 

The  mechanism  of  the  haemic  murmur  heard  over  the  pul- 
monary artery  is  not  fully  understood.  It  has  been 
explained  as  being  really  a  murmur  of  mitral  regurgitation 
conducted  to  the  pulmonic  area  by  the  left  auricle,  but  this 
view  does  not  satisfactorily  accord  with  facts. 

A  continuous  murmur  (the  venous  hum,  humming-top 
murmur,  or  bruit  de  diahle)  is  sometimes  heard  when  the 
stethoscope  is  placed  over  the  jugular  vein,  and  is  doubtless 
largely  due  to  pressure  by  the  stethoscope. 

Complications. — Venous  thrombosis  is  an  occasional  com- 
phcation  of  chlorosis,  and  affects  chiefly  the  veins  of  the 
lower  limbs  and  the  cerebral  sinuses.  Optic  neuritis  occurs 
in  rare  instances.  Dyspepsia  is  common,  and  constipation 
is  the  rule.  Superacidity  of  the  gastric  juice  is  also 
common,  and  gastric  ulcer  is  a  frequent  complication. 
Menstruation  is  often  absent,  frequently  scanty  or  irregular, 
occasionally  excessive.  Headache  and  neuralgia  are 
common. 

Diagnosis. — This  depends  on  the  sex  and  age  of  the 
patient,  the  pecuhar  colour  of  the  complexion,  the  good 
general  nutrition,  the  menstrual  disturbance,  the  h^mic 
murmur,  the  characters  of  the  blood,  and  the  absence  of  any 
apparent  cause  of  anaemia. 

Prognosis. — The  disease  almost  always  proves  curable 
under  suitable  treatment.  Relapses,  however,  may  occur, 
and  there  is  the  risk  of  thrombosis  in  the  cerebral  sinuses, 
the  risk  of  embolism  from  a  thrombus  elsewhere,  and  the 
very  faint  risk  of  optic  neuritis.  A  few  cases  obstinately 
resist  treatment. 

Treatment.— Unless  the  case  is  very  slight,  the  patient 
should  rest  in  bed.  She  ought  to  have  abundance  of  fresh 
air  and  sunlight.  The  bowels  must  be  kept  regular,  and  for 
this  purpose  cascara  sagrada  or  aloes  may  be  given  each 
night  in  a  dose  just  sufficient  to  procure  one  evacuation  the 
following  day.    Sometimes  c^n  alkaline  bitter  tonic  may  be 
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desirable.  The  specific  remedy  for  chlorosis  is  iron,  and  this 
is  conveniently  given  in  the  form  of  Blaud's  pills.  At  first 
one  pill  of  5  grains  may  be  given  thrice  daily  after  meals  ; 
but  the  dose  should  be  increased  once  or  twice  a  week  by 
one  pill,  till  after  a  few  weeks  the  patient  is  taking  six  pills 
three  times  a  day.  After  she  is  cured,  she  should  continue 
to  take  iron  in  smaller  doses  for  several  months.  The 
saccharated  carbonate  is  another  excellent  preparation  of 
iron  ;  or  the  tincture  of  the  perchloride  may  be  employed. 
In  cases  where  shortness  of  breath  is  a  prominent  symptom, 
arsenic  should  be  given  as  well  as  iron. 


V.  Pernicious  Anaemia 

(Idiopathic  An.^;mia.  Essential  An,^:mia.  Progressive 

Pernicious  Anemia). 

Definition. — An  anaemia  characterised  by  great  reduction 
in  the  number  of  red  corpuscles,  and  almost  always  progres- 
sing, though  often  with  temporary  remissions,  to  a  fatal 
termination.^ 

Etiology.— Opinions  differ  as  to  whether  this  is  a  primary 
or  a  secondary  anemia.  It  is  now  weU  known  that  the 
clinical  features  of  pernicious  anaemia  may  be  exactly  simu- 
lated by  certain  anaemias  which  are  undoubtedly  secondary  ; 
e.g.,  those  due  to  cancer  of  the  stomach,  to  Bothriocephalus 
latus  or  to  Ankylostoma  duodena le.  But  while  some  would 
therefore  assert  that  the  disease  is  always  secondary,  it  is 
still  true  that  in  many  cases  no  primary  lesion  can  be 
detected.  Stockman  suggests  that  anemia  of  a  more 
ordinary  kind  may  be  changed  into  pernicious  anaemia 
through  the  occurrence  of  multiple  small  hcemorrhages. 
Some  cases  follow  parturition. 

The  defect  of  the  red  corpuscles  must  be  due  to  diminished 
production  or  increased  destruction.    The  latter  is  the  more 

1  The  first  complete  description  of  the  disease  was  given  by 
Addison  who  called  it  idiopathic  anseinia.  It  was  while  trying  to 
find  out  the  cause  of  this  disease  that  he  discovered  the  relationship 
between  changes  in  the  suprarenal  capsules  and  the  peculiar  symp- 
toms of  the  malady  that  has  since  been  known  by  his  name.  His 
account  of  the  two  affections  was  pubhshed  in  1855. 
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recent  view,  and  has  been  ably  advocated  by  Dr.  William 
Hunter.  He  holds  that  pernicious  ansemia  is  a  chronic 
infective  disease  of  the  alimentary  mucous  membrane.  He 
believes  that  the  organisms  of  this  infection  produce  toxins 
which  destroy  the  red  corpuscles  in  the  portal  system. 

Pernicious  anaemia  generally  occurs  after  full  maturity  is 
attained,  and  affects  the  two  sexes  almost  equally. 

Morbid  Anatomy. — The  skin  has  a  lemon-yellow  colour. 
The  body  is  not  emaciated.  The  heart  muscle  is  in  a  state 
of  intense  fatty  degeneration,  so  that  the  inner  surface  of  the 
left  ventricle  has  the  colour  of  a  thrush's  breast.  Fatty 
degeneration  of  bloodvessels  and  haemorrhages  are  common. 
The  yellow  marrow  of  long  bones  is  replaced  by  a  red  lym- 
phoid tissue  which  often  contains  many  megaloblasts.  This 
represents  a  compensatory  hypertrophy  of  the  red  marrow, 
but  the  numerous  megaloblasts  or  gigantoblasts  found  in  the 
hypertrophied  red  marrow  of  pernicious  anaemia  distinguish 
it  from  that  of  other  anaemias,  where  the  hypertrophy  is 
normoblastic  in  type.  The  megaloblastic  is  imperfect  as 
compared  with  the  normoblastic  type,  since  when  these  cells 
are  liberated  into  the  blood  as  oxygen-carrying  red  corpuscles, 
the  large  ones  possess  a  relatively  smaller  respiratory  surface 
than  those  of  normal  size.  Atrophy  of  the  gastro-intestinal 
mucous  membrane  and  sclerosis  of  the  spinal  cord  are 
occasionally  found.  It  is  probable  that  both  these  changes, 
as  well  as  the  megaloblastic  degeneration  of  the  bone  marrow, 
are  due  to  the  same  cause  as  the  anaemia,  viz.,  to  the  influ- 
ence of  some  toxin. 

One  of  the  most  constant  and  characteristic  changes— one 
which  is  not  found  in  the  anaemias  of  mahgnant  disease  and 
haemorrhage— is  a  great  excess  of  iron-containing  pigment 
(h£emosiderin)  in  the  Hver  and  kidneys,  but  not  in  the  spleen.i 
This  pigment  is  mostly  in  the  outer  zones  of  the  hepatic 
lobules,  and  is  recognised  by  a  blue  coloration  on  the  addi- 
tion of  dilute  (2  per  cent.)  hydrochloric  acid  and  solution  of 
ferrocyanide  of  potassium.  It  is  supposed  to  be  derived  from 
the  haemoglobin  of  the  corpuscles  destroyed.    The  pigment 

^  Some  writers  speak  of  an  increase  of  iron  in  the  spleen,  but  this 
IS  certainly  not  always  the  case.  Sec,  further,  William  I-tunter, 
'  Pernicious  Anaemia  '  (igoi),  pp.  89-9  r,  and  Chapter  IX. 
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is  in  the  form  of  yellow  granules,  in  which  the  iron  is  present 
in  loose  combinaf  on.i^ 

Symptoms. — The  onset  is  insidious.  Languor,  weakness, 
and  shortness  of  breath  are  prominent  symptoms  from  hrst 
to  last.  The  pallor  of  the  skin  has  often  a  lemon-yellow  tint. 
The  subcutaneous  fat  is  well  preserved.  There  may  be  slight 
oedema  of  the  ankles. 

The  fresh  blood  looks  watery.  The  red  corpuscles  are 
greatly  reduced  in  number,  and  are  often  below  1,000,000  per 
cubic  millimetre  ;  from  1,000,000  to  1,500,000  is  a  common 
figure.  The  haemoglobin  is  also  reduced,  but  seldom  to  the 
same  extent  as  the  red  corpuscles,  so  that  the  colour  index 
is  above  unity — perhaps  i'3.  Sometimes  it  is  more  than  2, 
but  occasionally  it  is  less  than  i.  This  relative  richness  in 
haemoglobin  of  the  red  corpuscles  is,  with  the  doubtful  excep- 
tion of  the  prevalence  of  megaloblasts,  the  most  important 
change  in  the  blood,  though  it  is  not  constant.  The  red 
corpuscles  vary  much  in  shape  and  size  ;  some  are  larger 
(macrocytes)  and  others  smaller  (microcytes)  than  normally. 
Some  are  irregular  (poikilocytes),  and  some  are  nucleated 
(erythroblasts).  Of  erythroblasts,  megaloblasts  are  more 
numerous  than  normoblasts.  This  condition  of  blood  is  not 
absolutely  characteristic  of  idiopathic  anaemia,  though  very 
suggestive. 

Blood  crises  are  occasionally  observed,  and  are  character- 
ised by  a  great  temporary  increase  in  the  number  of 
nucleated  red  corpuscles.  These  crises  may  te  either 
megaloblastic  or  normoblastic. 

The  white  corpuscles  are  fewer  than  normally  (leucopenia). 
While  the  polynuclear  neutrophiles  are  diminished,  the 
lymphocytes  are  increased  relatively  and  sometimes  abso- 
lutely.   A  few  myelocytes  are  frequently  to  be  found. 

The  pulse  is  accelerated  and  soft,  and  the  murmurs  of 
anemia  are  heard  over  the  cardiac  area.  Haemorrhages  are 
common,  especially  in  the  retinae,  but  sometimes  from  the 
nose,  uterus,  and  other  parts.    Vomiting  and  other  disturb- 

1  The  iron  which  is  bound  up  in  firm  combination  in  the  haemo- 
globin molecule  is  not  revealed  by  this  test,  so  that  the  value  of  the 
latter  is  in  no  way  influenced  by  the  amount  of  blood  present  m 
the  tissue  examined. 
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ances  of  the  digestive  system  are  frequent.  Sometimes  the 
urine  is  deeply  coloured  from  excess  of  urobilin.  Slight 
pyrexia  is  present  in  many  cases,  either  continuously  or 
from  time  to  time.  The  sternum  and  other  bones  may  be 
tender.  Death  usually  results  from  the  anaemia  itself,  the 
patient  being  worn  out  by  the  headache,  vomiting,  palpita- 
tion and  air-hunger. 

Diagnosis. — The  patient  is  usually  of  middle  age.  The 
symptoms  set  in  gradually  without  discoverable  cause,  and 
run  a  progressive  course.    The  characters  of  the  blood,  the 
irregular  pyrexia,  the  lemon-yellow  skin,  the  disorders  of  the 
aUmentary  tract,  the  retinal  haemorrhages,  and  the  absence 
of  emaciation  are  collectively  almost  pathognomonic.  The 
stools  should  be  examined  to  exclude  intestinal  parasites, 
and  special  care  must  be  taken  to  exclude  cancer  of  the 
stomach.    With  regard  to  the  blood,  the  most  important 
points  are  the  marked  ohgocythaemia,  the  high  colour  index, 
the  leucopenia,  and  the  erythroblasts,  most  of  which  are 
megaloblasts.    Apart  from  pernicious  anemia,  a  megalo- 
blastic type  of  blood  is  seen  in  only  two  conditions,  viz., 
(i)  the  secondary  anaemia  due  to  certain  intestinal  parasites,' 
and  (2)  nitrobenzol  poisoning.    It  is  to  be  noted,  however, 
that  the  blood  may  not  at  a  given  time  present  all  the  typical 
changes.    As  a  result  of  treatment,  or  during  a  temporary 
remission,  one  or  more  of  these  may  be  absent.    For  instance, 
the  colour  index  may  fall  below  unity,  and  the  auc^mia  thus' 
assumes  for  the  time  the  chlorotic  type.    In  ordinary  cir- 
cumstances, pernicious  anaemia  can  be  diagnosed  from  the 
blood  alone. 

Prognosis.— This  is  always  grave.  Death  generally  occurs 
withm  a  year,  and  often  much  earher.  Sometimes  hfe  is 
prolonged  for  several  years,  and  temporary  improvement  is 
not  uncommon  under  treatment.  A  few  cases  recover  com- 
pletely, but  usually,  it  is  to  be  feared,  only  temporarily.  In 
one  of  Bramwell's  cases,  twelve  years  of  good  health  inter- 
vened between  the  original  attack  and  the  fatal  relapse. 

Treatment.— Rest  in  bed  is  essential,  and  the  diet  should 
be  light  and  nourishing.  Iron  is  generally  useless  and  is 
sometimes  hurtful,  but  it  should  have  a  trial  in  cases  where 
the  colour  index  is  less  than  unity.    Arsenic  is  by  far  the 
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most  valuable  remedy,  and  undoubtedly  prolongs  life  in  this 
disease.    Indeed,  the  immediate  prognosis  seems  to  depend 
on  the  patient's  ability  to  take  large  quantities  of  arsenic, 
more  than  on  any  other  factor.    Fowler's  solution  should  be 
given  in  3-minim  doses  thrice  daily,  and  the  dose  should  be 
rapidly  increased  to  10  or  more  minims.    Good  results  have 
sometimes  been  obtained  by  the  use  of  intestinal  antiseptics 
(salol,  /3-naphthol,  bismuth  sahcylate),  and  in  every  case 
any  existing  catarrh  or  septic  condition  of  the  mouth  or 
other  part  of  the  digestive  tract  should  be  promptly  rectified. 
Bone-marrow,  inhalations  of  oxygen  and  transfusion  of 
defibrinated  human  blood  have  been  recommended,  and  may 
be  tried,  but  are  quite  unrehable.    Hunter  has  reported  a 
case  of  complete  recovery  under  treatment  by  oral  and 
gastric  antisepsis  (carbohc  acid  solution  for  the  mouth,  and 
bichloride  of  mercury  for  the  stomach),  with  injections  of 
antistreptococcic  serum,  followed  by  the  administration  of 
Fowler's  solution.    In  a  recent  case  which  recovered  in  my 
wards  the  treatment  included  thorough  cleansing  of  the  teeth 
with  carbohc  solution,  the  administration  of  arsenic  and 
bismuth  salicylate  internally,  and  injections  of  antistrepto- 
coccic serum  hypodermically. 


vi.  Leucocythsemia  (Leuch.^mia). 

Definition.— A  disease  characterised  by  a  persistent  in- 
crease in  the  number  of  white  corpuscles  in  the  blood,  and 
by  changes  in  the  spleen,  bone-marrow  and  lymphatic  glands, 
either  separately  or  together. ^ 

There  are  two  well-recognised  types  :  (i)  In  medullary 
(spleno-meduUary  or  heno-myelogenous)  leucocythaemia,  the 
changes  are  principally  in  the  spleen  and  bone-marrow. 
The  increase  of  white  corpuscles  in  the  blood  is  due  to  cells 
derived  from  the  marrow,  viz.,  granular  cells  (myelsemia), 
and  it  has  been  supposed  that  the  spleen  is  but  a  passive 
a^ent  or  a  storehouse  for  the  cells  (myelogenous  leucocy- 
th^mia).  Muir,  however,  has  suggested  that  as  one  of  the 
functions  of  the  spleen  is  to  remove  abnormal  elements  from 

i  First  fully  described  in  1845  by  H.ughes  Bennett  and  Virchow 
independently. 
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the  blood,  its  enlargement  in  leucocythaemia  may  be  due  to 
an  effort  to  remove  the  excess  of  leucocytes  from  the  blood. 
Why  the  marrow  should  become  so  active  is  quite  unknown. 
(2)  In  lymphatic  leucocythaemia,  which  is  much  less  common, 
there  is  enlargement  of  lymphatic  glands,  and  the  increase 
of  white  corpuscles  in  the  blood  is  due  to  lymphocytes 
(lymphaemia). 

Etiology. — The  disease  is  most  common  in  middle  hfe. 
Males  suffer  more  than  females.  There  is  frequently  a  his- 
tory of  malarial  infection.  The  immediate  cause  of  the 
affection  is  unknown,  though  tumour-formation  and  infec- 
tion by  a  protozoon  or  some  other  agent  have  been  suggested. 

Morbid  Anatomy.— The  blood  after  death  has  an  almost 
pus-like  appearance,  and  the  clots  found  in  the  heart  have 
a  yehowish-green  colour. 

(1)  In  the  medullary  form,  the  spleen  is  greatly  enlarged, 
and  may  weigh  many  pounds.    The  capsule  is  thick,  and 
adherent  to  neighbouring  structures.    The  enlargement  is 
due  to  distension  of  the  reticulum  of  the  pulp  with  leucocytes 
like  those  in  the  blood.    The  fatty  marrow  of  the  bones  is 
replaced  by  a  tissue  akin  to  red  marrow.    This  tissue  is 
sometimes  like  pus,  but  more  often  firm  and  pink.  Even 
the  bone  may  be  atrophied  by  the  growing  marrow.  This 
altered  marrow  contains  myelocytes,  nucleated  red  cor- 
puscles, and  polynuclear  leucocytes.    The  change  in  the 
marrow  is  to  be  regarded  as  a  hyperplasia,  though  later  on 
there  may  be  degeneration.    In  the  lymphatic  glands,  and 
m  the  connective  tissue  of  the  portal  area  in  the  hver,  there 
may  be  some  Uttle  accumulation  of  leucocytes  hke  those  in 
the  blood  ;  but  in  this  type  of  leucocyth^mia  there  is  not 
much  tendency  towards  a  general  involvement  of  the  tissues, 
just  as  m  health  the  granular  leucocytes  are  almost  confined 
to  the  blood  and  marrow.    Haemorrhages  may  be  found  in 
the  retma,  skin,  brain,  etc. 

(2)  In  the  lymphatic  form,  there  is  general  enlargement 
of  the  lymphatic  glands  throughout  the  body,  the  glands 
bemg  packed  with  lymphocytes  like  those  in  the  blood.  In 
chronic  cases  the  spleen  may  be  greatly  enlarged  through 
distension  of  the  pulp  with  lymphocytes  ;  whereas  in  acute 
cases  It  may  be  scarcely  enlarged  at  all.    As  a  rule  the 
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Malpighian  bodies  are  not  affected.  The  bone-marrow  is 
altered,  and  to  tlie  naked  eye  is  often  very  similar  to  that  of 
medullary  leucocythaemia  ;  but  the  microscope  shows  that 
the  change  is  due  to  infiltration  with  lymphocytes.  The 
lymphoid  tissue  of  the  tonsils,  pharynx,  and  intestine  may 
be  increased  in  bulk,  the  liver  may  be  enlarged,  and  even 
such  parts  as  the  lower  eyelid  may  be  swollen  and  firm — in 
every  case  by  infiltration  with  lymphocytes — while  the  con- 
nective tissue  remains  passive. ^ 

Symptoms. — The  symptoms  are  closely  ahke  in  the  two 
forms  of  the  disease.    The  onset  is  insidious,  with  increasing 
weakness  and  enlargement  of  the  lymphatic  glands  or  of 
the  abdomen.    G astro-intestinal  disturbance,  epistaxis  and 
menorrhagia  are  common  early  symptoms,  and  as  the  disease 
progresses,  dyspnoea,  emaciation  and  perhaps  dropsy  are 
observed.    Hcemorrhages  are  common,  and,  if  occurring  in 
the  stomach  or  in  the  brain,  may  cause  death.    The  retinae 
may  be  the  seat  of  hccmorrhagic  inflammation  or  of  leucocyte 
infiltration.    Priapism  is  sometimes  a  symptom,  and  is 
probably  due  to  thrombosis  in  the  corpora  cavernosa. 
Examination  will  of  course  reveal  the  enlargement  of  the 
spleen  or  of  the  accessible  lymph  glands,  and  there  may  also 
be  enlargement  of  the  liver.    In  one  case  where  the  patient 
improved  and  was  able  to  go  about  for  a  long  time  the 
spleen  became  dislocated  to  the  lower  part  of  the  abdomen  on 
the  right  side,  and  caused  a  bulging  of  the  roof  of  the  vagina 
to  the  right  of  the  cervix.    There  may  be  pressure  symptoms 
suggesting  enlargement  of  the  bronchial  glands  ;  and  pos- 
sibly tenderness  of  the  sternum  in  connection  with  changes 
in  the  bone-marrow.  Moderate  fever  is  present  in  many  cases, 
often,  however,  alternating  with  periods  of  apyrexia.  The 
excretion  of  uric  acid  in  the  urine  is  increased.    The  sputum 
may  contain  eosinophiles  and  both  kinds  of  myelocytes. 

The  changes  in  the  blood  constitute  the  most  important 
means  of  diagnosis,  (i)  In  medullary  leucocyth^mia,  the 
white  corpuscles  number  perhaps  300,000  or  500,000  per 
cubic  millimetre  (instead  of  the  normal  8,000),  and  are  to  the 
red  corpuscles  in  the  proportion  of  i  to  10  or  i  to  5  (mstead 
1  R  Muir  '  On  Leucocythaemia,  Lymphadenoma,  and  AUiea 
Diseases  '  {Glasg.  Med.  Jour.,  September,  1905,  PP-  161-174)- 
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of  I  to  600).  As  a  rule,  the  polynuclear  neutrophiles  are 
most  abundant,  but  many  of  the  leucocytes  are  neutrophile 
myelocytes.  (The  latter  are  the  mother-cells  of  the  former, 
but  under  normal  circumstances  are  not  present  in  the  blood 
of  adults,  though  present  in  the  bone-marrow.)  Eosinophile 
leucocytes  are  absolutely,  and  in  some  cases  relatively, 
increased  ;  and  many  eosinophile  myelocytes  (mother-cells 
of  the  eosinophile  leucocytes,  and  not  normally  found  in  the 
blood)  may  also  be  present.  Basophile  cells  (mast-cells) 
may  be  few  or  many.  Since  the  increase  is  in  the  granular 
cells,  the  lymphocytes  are  of  course  relatively  diminished. 
The  red  corpuscles  and  haemoglobin  are  diminished,  and 
normoblasts  are  common.  The  colourless  octahedral 
Charcot-Leyden  crystals  are  found  in  the  blood  after  death, 
and  also  on  blood-shdes  which  have  stood  for  a  time.  (2)  In 
lymphatic  leucocythsemia,  the  increase  of  leucocytes  is  not 
nearly  so  great  as  in  the  other  form.  They  number  perhaps 
140,000  per  cubic  milhmetre,  with  a  ratio  to  the  reds  of 
I  to  20.  The  increase  is  only  in  lymphocytes,  which  amount 
to  over  90  per  cent,  (instead  of  about  25  per  cent.)  of  the 
leucocytes.  The  predominating  type  of  lymphocyte  may 
be  large  (especially  in  acute  cases),  or  small  (especially  in 
chronic  cases),  or  there  may  be  a  considerable  variety  of 
size.  The  granular  cells  are  proportionately,  if  not  abso- 
lutely, diminished.  Myelocytes  are  not  present  as  a  rule. 
The  red  corpuscles  and  haemoglobin  are  diminished. 

Diagnosis.— This  depends  on  the  course  of  the  symptoms, 
the  enlargement  of  spleen  or  lymph  glands,  and  above  all  on 
the  characters  of  the  blood. 

Leucocythsmia  must  be  distinguished  from  the  leucocy- 
tosts  of  health  and  of  mflammatory  and  other  morbid  condi- 
tions In  leucocytosis  there  are  no  myelocytes,  and  there 
IS  not  a  preponderance  of  lymphocytes.  The  enlarged  spleen 
o  leucocythsemia,  extendmg  downwards  from  under  cover 
of  the  left  lower  costal  margin,  with  its  firm,  smooth  surface 
and  rounded,  notched  edge,  ought  not  to  be  mistaken. 

Prognosis.-Death  generally  occurs  within  three  years.  It 
may  result  from  haemorrhage,  or  may  be  due  to  diarrhoea 
dropsy  and  emaciation.    The  opening  of  a  large  abscess  in 
such  patients  involves  the  risk  of  fatal  hemorrhage.  Cases 
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sometimes  midergo  temporary  improvement,  and  recovery 
has  occasionally  taken  place. 

Treatment. — The  patient  should  have  rest,  fresh  air  and 
good  food.  Arsenic  is  the  most  important  drug,  and  should 
be  given  in  doses  of  5  to  15  minims  of  Fowler's  solution 
thrice  daily.  Quinine  should  be  given  in  malarial  cases. 
The  combination  of  oxygen  inhalations  (30  to  60  litres,  or  i 
to  2  cubic  feet  daily)  with  arsenic  internally  sometimes  gives 
good  results.  Exposure  of  the  patient  to  the  X  rays  is  said 
to  have  done  good  in  some  instances.  Splenectomy  is  almost 
always  fatal  in  this  disease,  generally  from  haemorrhage. 

Varieties. — Occasionally  in  one  of  the  two  principal  types 
of  leucocythsemia  there  may  be  found  in  the  blood  some 
cells  of  the  kind  which  usually  characterise  the  other  type 
{mixed  leucocythcBmia) . 

Acute  leucocythcsmia  is  generally  of  the  lymphatic  type, 
though  there  may  be  but  little  enlargement  of  the  glands. 
It  sometimes  begins  with  chill  and  fever.  There  may  be 
stomatitis,  with  swelling  of  the  gums  and  purpuric  haemor- 
rhages. The  duration  is  ordinarily  from  a  week  to  two 
months. 

Chloroma  {green  cancer)  is  a  rare  disease  which  appears 
to  occupy  a  position  midway  between  leucocythasmia  and 
lymphosarcoma.  There  is  a  tumour-like  change  in  the 
bone-marrow,  and  lymphoid  growths  of  a  greenish  colour 
develop  in  such  regions  as  the  orbit,  the  cranial  bones, 
the  spine,  and  the  skin.  The  cause  of  the  green  colour 
is  not  known.  In  some  of  the  cases,  but  not  in  all,  the 
blood  is  altered,  as  in  leucocythaemia.  PaUor,  weakness, 
and  sometimes  exophthalmos  are  among  the  symptoms. 
The  disease  always  ends  fatally. 

vii.  Hodgkin's  Disease 

(Lymphatic  An.emia.  Lymphadenoma.  Pseudoleu- 
kemia. Adenia.  Progressive  Multiple  Gland 
Hyperplasia.    Malignant  Lymphoma). 

Classification  of  Multiple  Lymph  Gland  Enlargements.— 

The  diseases  which  are  specially  characterised  by  enlargement 
of  numerous  lymph  glands  may  be  arranged  under  four  types. 
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The  first  type  includes  lymphatic  leucocyth^emia,  and 
also  the  soft  variety  of  pseudoleukcEmia  recognised  by 
German  writers.  Both  these  affections  are  characterised 
by  overrunning  of  the  lymph  glands,  and  in  some  cases  of 
portions  of  other  organs,  by  lymphocytes  ;  but  in  lymphatic 
leucocythgemia  the  blood  contains  a  great  excess  of  lympho- 
cytes, whereas  in  the  soft  variety  of  pseudoleukaemia  it 
contains  no  excess,  or  only  a  slight  excess,  of  those  cells. 

The  second  type  is  of  tubercular  origin,  and  is  character- 
ised by  progressive  enlargement  of  one  group  of  glands  after 
another.  Fibro-cellular  connective  tissue,  multinucleated 
cells,  and  frequently  tubercle  baciUi,  can  be  recognised  in 
these  glands.  The  course  is  chronic,  with  little  tendency  to 
caseation. 

The  third  type  is  Hodgkin's  disease,  or  lymphadenoma, 
and  is  apparently  identical  with  the  hard  variety  of  pseudo- 
leukaemia  recognised  by  German  writers.  Muir  dissents 
from  the  view  that  it  is  a  late  stage  of  the  first  type  ;  and 
he  and  other  recent  observers  dissent  also  from  the  opinion, 
which  has  been  extensively  held,  that  it  is  really  tubercular, 
and  therefore  properly  included  under  the  second  type! 
Many  inoculations  on  animals  with  material  from  such  cases 
have  failed  to  produce  tuberculosis  or  any  other  disease. 
Nevertheless,  tuberculosis  is  occasionally  added  to  Hodgkin's 
disease  as  a  secondary  infection. 

The  fourth  type  includes  tumours  taking  origin  in  lymph 
glands  (lymphosarcoma),  the  most  common  being  that  which 
arises  in  connection  with  the  mediastinal  and  bronchial  lymph 
glands,  and  spreads  along  the  bronchial  lymphatics.  This 
disease  is  rarely  associated  with  a  general  enlargement  of  the 
lymph  glands,  but  when  it  is,  the  case  is  clinically  indis- 
tmguishable  from  one  of  the  second  or  of  the  third  type. 
Cases  of  the  fourth  type,  however,  may  be,  histologically 
not  lymphosarcoma,  but  spindle  -  celled  sarcoma  or  endo- 
thelioma. 

It  is  noteworthy  that  these  diseases,  whether  infective 
or  neoplastic  (second,  third,  and  fourth  types),  having  taken 
origm  m  lymph  glands,  continue  to  show  a  special  tendency 
to  mvolve  lymph  glands  and  channels,  including  in  some 
instances  the  serous  membranes. 


352 


MaMVAL  op  MEDtCtNE 


Definition  of  Hodgkin's  Disease. — A  disease  characterised 
by  widespread  enlargement  of  lymph  glands,  enlargement 
of  the  spleen,  and  anaemia. i 

Etiology. — ^x\ll  ages  are  liable.  Males  suffer  more  than 
females.  In  a  few  cases,  chronic  irritation  of  some  tissue 
or  organ  has  caused  enlargement  of  the  related  lymph 
glands,  after  which  other  glands  have  become  involved  ;  but 
it  is  seldom  that  any  cause  can  be  traced.  The  immediate 
cause  is  unknown,  but  the  histological  changes  suggest  that 
it  is  a  chronic  infection. 

Morbid  Anatomy.  ^ — The  glandular  enlargement  usually 
begins  in  the  cervical  region,  although  in  a  few  instances  it 
seems  to  begin  in  the  retroperitoneal  glands,  whence  it 
spreads  to  the  mesenteric  and  inguinal  glands.  The 
glandular  disease  may  be  almost  universal,  but  as  a  rule  the 
upper  part  of  the  body  suffers  most.  In  the  early  stage  the 
glands  are  somewhat  soft,  but  at  a  late  period  they  may  be 
very  dense,  and  have  some  fibrous  matting  around  them. 
Section  of  the  glands  may  reveal  necrotic  foci,  but  not 
caseation.  The  Malpighian  bodies  of  the  spleen  are  in  some 
cases  similarly  involved,  and  growths  with  the  same  kind 
of  structure  may  be  present  in  such  parts  as  the  hver, 
kidneys,  intestinal  mucosa,  and  peribronchial  tissue. 

The  histological  change  is  not  an  overgrowth  of  lymphoid 
tissue,  but  a  result  of  reaction  to  some  irritant,  chiefly  on 
the  part  of  the  stroma.  The  connective- tissue  cells  and 
endothelial  cells  proliferate,  as  in  any  other  chronic  inflam- 
mation, and  by  their  numbers  tend  to  conceal  the- lymphoid 
tissue.  In  many  cases  numerous  eosinophile  cells  are 
present  in  the  new-formed  tissue.  As  induration  super- 
venes the  fibrous  elements  increase  in  amount,  while  the 
cells  become  fewer.    The  density  of  the  new  tissue  may 

1  The  general  recogaition  of  this  disease  was  due  to  Hodgkin's 
paper  pubUshed  in  1832,  but  cases  had  been  describsd  before  that 
date. 

2  The  following  account  of  the  morbid  histology,  as  well  as  the 
above  classification,  is  based  on  Muir's  description  ('On  Leucocy- 
thajmia,  Lymphadenoma,  and  Allied  Diseases,'  Glasg.  Med.  Jour., 
1905,  Ixiv.,  pp.  161-174)- 
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interfere  with  its  nutrition,  and  lead  to  degeneration  and 

even  necrosis.    The  bone-marrow  is  unaltered,  or  may  show 

some  increase  of  the  red  marrow. 

Symptoms.— Enlargement  of  a  group  of  superficial  glands, 

especially  the  cervical,  is  usually  the  first  symptom.  Occa- 
sionally, however,  attention  is  first  attracted  by  the  anaemia, 
or  by  pressure-effects  referable  to  enlargement  of  deep 
glands.    The  swellings  are  painless,  and  may  grow  into 
large  tumours  which  cause  serious  trouble  and  even  death 
by  compressing  the  trachea,  pharynx,  gullet,  veins  of  the 
neck  and  limbs,  nerves,  bile-ducts,  etc.    The  recurrent 
nerves  may  be  compressed  by  intrathoracic  tumours,  and 
the  nerves  of  the  hmbs  by  masses  in  the  axilla  and  groins. 
Enlarged  retroperitoneal  glands  may  compress  the  solar 
plexus  and  cause  symptoms  suggestive  of  Addison's  disease. 
Tile  spleen  is  in  most  cases  enlarged,  but  not  to  an  extreme 
degree. 

Anaemia  always  supervenes,  and  is  of  the  secondary  type 
The  hemoglobin  may  be  reduced  by  half  ;  the  red  corpuscles 
not  quite  so  much.    Poikilocytes  and  normoblasts  are  some- 
times present.    The  leucocytes  are  not  as  a  rule  increased, 
but  occasionally  there  is  an  increase  of  polynuclear  neutro- 
philes.    There  is  usually  fever,  which  may  be  continuous 
hectic,   or   irregular.    Shortness   of   breath,  palpitation,' 
dropsy,  emaciation,  and  increasing  weakness  are  also  note- 
worthy.   The  pulse  is  accelerated  and  soft.    Epistaxis  and 
diarrhoea  may  be  symptoms.    The  dyspnoea,  due  in  part  to 
the  anemia  may  be  due  also  to  pressure  on  the  air-passages  • 
and  similarly  the  dropsy,  due  largely  to  anemia  and  cardiac 
weakness,  may  be  due  in  part  also  to  pressure  on  veins 

Diagnosis -The  distinction  from  tuberculosis  may  be 
difficult  m  the  early  stages  when  the  swelling  is  confined 
o  one  group  of  glands.    Moreover,  even  with  glandular  en- 
largements m  two,  three  or  four  different  regions  Z  an 

o  r  h  7/^^'^^^^^^  gl^^d^  commonly  tend  to  caseate  and 

test  r;n  K  ^  ""TT  '^^^y^'  ^"PP^^ate.  The  tuberculin 
te  t  may  be  employed  if  the  patient  is  free  from  fever.  It 
may  be  desirable  to  remove  a  mass  for  examination. 
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Lymphatic  leucocythcemia  is  distinguished  by  the  lympho- 
cytosis. Any  leucocytosis  in  Hodgkin's  disease  is  generally 
due  to  polynuclear  cells. 

In  lymphosarcoma,  the  disease  tends  to  produce  a  large 
mass  of  glands  welded  together,  and  to  invade  neighbourmg 
structures.  It  may  be  advisable  to  remove  a  piece  of  the 
growth  for  microscopical  examination.  { 

Prognosis.— The  course  of  the  disease  is  very  variable,  but 
it  almost  always  ends  fataUy-usually  by  asthenia,  but 
sometimes  by  a  pressure-effect.  Acute  cases  may  cause 
death  in  a  few  months.  In  other  cases,  the  disease  may 
remain  in  its  original  seat  for  months  or  years,  and  then 
spread  to  other  parts,  sometimes  advancing,  sometimes 
stationary,  and  sometimes  even  receding;  but  recovery 

rarely  takes  place.  .  . 

Treatment.-If  the  growth  is  localised  and  anemia  is 
trifling,  the  glands  might  be  removed,  but  the  results  thus 
far  have  not  been  so  good  as  might  be  expected.  Other 
local  measures  are  not  of  much  use,  though  the  X  rays 
should  be  tried.  Arsenic  is  the  most  important  drug  and 
should  be  given  in  as  large  doses  as  can  be  tolerated^  Phos- 
phorus is  less  useful.  Cod-liver  oil,  iron,  quinme,  and  change 
of  air  may  be  recommended.  Morphine  may  be  required  for 
pressure-pains. 

viii.  Splenic  Anemia  (PRIMARY  Splenomegaly). 
Definition.-A  condition  characterised  by  enlargement  of 
the  spleen  and  progressive  anaemia. 

Etiology.-The  anosmia  is  supposed  to  be  the  result  ot 
the  changes  m  the  spleen.  The  cause  of  the  disease  is 
unknown,  but  intestinal  infection  has  been  suggested. 

Morbid  Anatomy.-The  spleen  is  much  enlarged.  Its 
caDSule  is  thickened.    Its  fibrous  tissue  is  mcreased,  ana 
Salpighian  bodies  and  pulp  are  atrophied^    The  organ 
contains  immense  numbers  of  large  nucleated  cells  which 

"t::;^^  ^he  patent  become^ 

iTnd  anemic.    He  has  attacks  of  pain  in  the  region  of 
;f  spTel "  this  organ  is  found  to  be  enlarged  an^ 
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tender.  The  red  corpuscles  are  reduced  to  about  60  per 
cent,  of  the  normal,  and  the  haemoglobin  is  reduced  about 
twice  as  much.  The  colour  index  may  be  lower  than  in 
any  other  known  anaemia.  The  leucocytes  are  not  increased, 
and  may  indeed  be  diminished.  The  lymph  glands  are  not 
enlarged.  Pyrexia  is  common.  Haemorrhages  may  occur 
from  the  mucous  surfaces,  and  the  skin  may  become 
pigmented. 

Diagnosis.— Examination  of  the  blood  differentiates  the 
disease  from  medullary  leucocythcemia.  In  Hodgkin's  disease 
the  lymph  glands  are  enlarged.  Various  other  forms  of 
splenic  enlargement  must  be  excluded  by  the  history  of  the 
case  and  the  associated  phenomena. 

Prognosis.— In  some  cases,  fair  health  is  preserved  for 
years.    The  course  is  protracted,  and  extends  over  years 
Death  results  from  asthenia,  haemorrhage,  etc. 

Treatment.-Splenectomy  has  frequently  been  successful. 
Otherwise  no  satisfactory  treatment  is  known. 

The  rare  condition  known  as  Banti's  disease  is  regarded 
by  some  as  a  late  stage  of  splenic  anaemia.  It  is  character- 
ised by  the  splenic  enlargement  and  progressive  secondary 
anaemia  of  primary  splenomegaly,  with  the  addition  of 
secondary  multilobular  cirrhosis  of  the  liver,  jaundice  and 
ascites. 

Chronic  Polycythaemia  with  Cyanosis  and  Enlarged 

Spleen. 

This  is  a  rare  condition  to  which  attention  has  recently 

normat    tC      '  "^"^^^^  ^^^^  '^^^  twice  the 

sema     The  .T'""''''  "^^"^^^^^       by  emphy- 

^MdLsI  and  ro"  ^-^dache, 
giddmess,  and  constipation  are  other  common  features. 

Infantile  Splenic  Pseudoleukemia. 

ocJut'  in  rh  l  'T'^'"^       ^  ^^^t^^^t  disease.  It 

occurs  m  children,  and  is  recognised  as  being  speciallv 
associated  with  rirkpf<;  qt^^i  o    11       t  ^  specially 

thp  ,  d  syphihs.    In  well-marked  cases 

the  spleen  is  greatly  enlarged,  and  anemia  is  present.  tIc 

23—2 
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red  corpuscles  are  diminished,  and  poikilocytes  and  normo- 
blasts are  observed.  The  white  corpuscles  are  increased  in 
number. 

Under  treatment  by  tonics,  such  as  cod-hver  oil  and 
syrup  of  the  iodide  of  iron,  recovery  generally  takes  place. 

ix.  Status  Lymphaticus  (Lymphatic  Constitution. 

Lymphatism). 

Definition.— A  condition  met  with  chiefly  in  children, 
characterised  by  hyperplasia  of  the  thymus,  spleen,  lym- 
phoid bone-marrow,  lymph  glands,  and  other  lymphoid 
tissues,  and  frequently  associated  with  hypoplasia  of  the 
heart  and  aorta,  and  with  rickets. 

Morbid  Anatomy.— The  thymus  is  large  and  soft.  The 
splenic  enlargement  is  not  great  ;  the  Malpighian  bodies 
may  be  distinctly  hypertrophied.  The  yeUow  marrow  of 
the  shafts  of  long  bones  may  be  replaced  by  red  lymphoid 
marrow.  The  lymphoid  tissue  of  the  ahmentary  tr act- 
in  the  tonsils,  naso-pharynx  and  small  and  large  intestines- 
may  be  considerably  overgrown.  The  thoracic  and  abdo- 
minal lymph  glands  are  affected  more  than  the  superficial 
glands.    The  heart  and  aorta  are  poorly  developed. 

Symptoms.— Enlargement  of  the  lymphoid  tissues,  a 
feeble  circulation,  signs  of  rickets,  and  a  fat,  flabby  con- 
dition of  body,  are  the  principal  evidences  of  the  existence 
of  lymphatism.  The  importance  of  the  condition  depends 
upon  the  fact  that  children  who  sufl[er  from  it  are  liable  to 
die  from  what  appear  to  be  quite  inadequate  causes,  such  as 
the  administration  of  an  aucesthetic  for  the  removd  of 
adenoids,  or  from  no  obvious  cause  at  aU.  It  has  been 
supposed  that  the  sudden  death  in  the  latter  group  of  cases 
is  due  to  pressure  upon  the  trachea  by  the  enlarged  thymus, 
but  the  post-mortem  evidence  is  frequently  opposed  to  this 
view  Another  theory  is  that  the  condition  is  a  toxemia, 
•  due  to  excessive  production  of  the  internal  secretion  of  the 

^^TTeTtment  -Abundance  of  fresh  air  and  sunshine.  Syrup 
of  the  iodide  of  iron  and  arsenic  may  be  recommended. 
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X.  Haemophilia  (Hemorrhagic  Diathesis). 
Definition. — A  constitutional  condition,  often  congenital 
and  inherited,  and  characterised  by  immoderate  bleeding, 
either  spontaneously  or  after  slight  wounds,  and  sometimes 
by  obstinate  swelhngs  of  joints. 

Etiology.— Males  suffer  far  more  than  females.  The  affec- 
tion is  often  inherited.  In  one  American  family  cases  have 
occurred  during  two  centuries,  extending  now  to  the  seventh 
generation.  The  daughters  of  a  'bleeder'  remain  healthy 
themselves,  but  are  almost  sure  to  transmit  the  disease  to 
their  male  offspring.  Male  bleeders  seldom  or  never  transmit 
the  disease  to  their  sons. 

Morbid  Anatomy  and  Pathology.-There  is  no  constant 
change.  Haemorrhages  in  and  around  the  joints  have  been 
observed,  and  occasionally  synovitis.  The  disease  has  been 
supposed  to  depend  on  abnormal  dehcacy  of  the  bloodvessels 
and  imperfect  coagulability  of  the  blood.  Delay  in  coagula- 
tion IS  sometimes  very  marked. 

Symptoms  -The  tendency  to  bleed  is  generally  discovered 
within  the  first  three  years  of  hfe,  but  seldom  in  early 
infancy.  An  insignificant  cut,  a  tooth  extraction,  vaccina- 
tion, or  leeching  is  followed  by  serious  and  persistent 
hc-emorrhage.    Serious  bleeding  takes  place  from  the  mouth 

Blood^''  T'T  ^r^'"^'''  ^^P^^^^l^y  the  nose. 
Blood  may  be  effused  mto  the  skin  and  deeper  tissues  either 

esS   ■  "^^y  death  may 

Ind  otht  In  ^        r'^"^  ^''^  knee 
and  other  large  jomts  may  be  the  seat  of  painful  swelling 

pyrexia.  ^'  "^^^       accompanied  by 

se!!lTZf~V"''  fr^'  P^^=i^t«"t  te"de"cy  to 

er  ous  and  prolonged  haemorrhage  from  different  parts,  with 

he  u.V°f  ^"^^  -  the  more^ertain  if 

the  patient  is  a  male,  and  has  inherited  the  tendency. 

exfrXn'n'fr  ^'"^        childhood.  Tooth- 

extraction  often,  and  leeching,  vaccination,  and  other  trivial 
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operations  occasionally  have  caused  death.  Death,  how- 
ever, is  rarely  due  to  the  first  haemorrhage,  and  with  care 
even  old  age  may  be  attained.  Menstruation  and  parturition 
are  not  specially  dangerous. 

Treatment. — Preventive  measures  are  important.  Bleeders 
should  be  specially  protected  from  injury,  and  should  undergo 
no  operation  that  is  not  essential.  An  occasional  saUne 
laxative  may  help  to  prevent  spontaneous  haemorrhage.  If 
an  operation  is  necessary,  the  patient  should  for  two  or  three 
days  beforehand  take  large  doses  of  calcium  {e.g.,  calcium 
chloride,  lo  to  20  grains  thrice  daily),  so  as  to  increase  the 
coagulability  of  the  blood. 

If  bleeding  has  set  in,  locaV  compression  should  be  tried, 
and  solution  of  adrenalin  chloride  (i  in  1,000),  or  solution 
of  calcium  chloride  (i  per  cent.),  or  solution  of  ferric  chloride, 
may  be  applied  as  a  styptic.  Tonics  should  be  given  in 
convalescence. 

Bkeders  and  daughters  of  bleeders  should  not  marry. 


xi.  Purpura. 

Definition.— A  condition  characterised  by  the  spontaneous 
occurrence  of  haemorrhages  into  the  skin,  and  sometimes 
also  by  haemorrhages  from  mucous  membranes. 

Morbid  Anatomy  and  Pathology.— The  cutaneous  haemor- 
rhages are  generally  in  the  form  of  petechics,  which  are  httle 
brownish-red  spots  resembling  flea-bites.  Sometimes  they 
are  in  patches  {ecchymoses),  or  linear  {vibices).  The  dis- 
coloration is  not  removable  by  pressure,  and  the  tmt 
gradually  changes,  as  in  the  case  of  a  bruise.  After  death 
petechiae  are  often  found  in  the  serous  membranes,  and 
larger  hcemorrhages  may  be  found  elsewhere.  In  Henoch's 
purpura  there  may  be  acute  nephritis. 

Purpura  is  probably  due  to  a  poison  circulating  m  tlie 
blood  and  damaging  the  walls  of  the  minute  vessels.  This 
poison  may  be  elaborated  by  micro-organisms,  or  may  be 
produced  in  some  other  way,  and  accordmgly  it  would 
appear  that  purpura  is  sometimes  a  disease  and  sometimes 
only  a  symptom.    Several  varieties  may  be  distmguished. 
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Symptomatic  Purpura. — Purpura  is  very  common  in  the 
late  stages  of  Bright's  disease,  tuberculosis,  and  other  debili- 
tating conditions  ;  the  petechias  are  most  common  on  the  legs. 
It  occurs  also  in  infectious  diseases  such  as  pyaemia  and 
ulcerative  endocarditis,  in  grave  forms  of  measles  and  small- 
pox, and  as  a  regular  feature  of  typhus.  It  may  follow  the 
use  of  certain  drugs  {e.g.,  potassium  iodide),  and  it  is  some- 
times observed  in  hysteria  and  in  structural  disease  of  the 
spinal  cord.  Such  terms  as  cachectic,  infectious,  toxic, 
and  neurotic,  have  been  apphed  to  these  different  varieties 
of  symptomatic  purpura. 

Purpura  Simplex. — One  or  more  crops  of  petechiae 
appear  on  the  legs  and  sometimes  on  the  trunk,  chiefly  in 
young  subjects.  There  may  be  no  symptoms,  or  there  may 
be  sUght  articular  pains,i  pyrexia  and  diarrhoea  for  a  few 
days. 

Purpura  H.^morrhagica  {morbus  maculosus  of  Werlhof). 
—This  disease  is  Hke  a  further  and*  more  severe  stage  of 
simple  purpura.  Beginning  like  the  latter  with  petechia,  it 
becomes  after  a  few  days  associated  with  serious  and  some- 
times uncontrollable  haemorrhage  from  mucous  surfaces, 
such  as  those  of  the  nose,  mouth,  urinary  tract,  uterus,  etc. 
Haemorrhage  may  occur  in  the  retina  or  brain.  Profound 
anaemia  is  the  result.  There  is  little  or  no  fever.  In  favour- 
able cases  the  bleeding  ceases  after  a  week  or  two,  and  the 
anaemia  is  gradually  recovered  from,  but  death  frequently 
resultirfrom  exhaustion  or  from  intracranial  hjemorrhage. 
In  rare  cases  of  great  severity  {purpura  fulminans),  the 
haemorrhages  cause  death  within  a  day  or  two. 

It  IS  important  in  diagnosis  to  exclude  scurvy,  in  which 
the  gums  and  calves  are  affected  ;  to  exclude  leucocythcEmia, 
by  examination  of  the  blood  and  by  the  history  of  the  illness  ; 
and  to  exclude  mahgnant  types  of  the  specific  fevers,  which 
are  likely  to  occur  in  epidemics. 

Purpura  Rheumatica  {pdiosis  rhcumatica,  Schdnlein's 
disease,  arthritic  purpura,  purpuric  erythema).— Vd^rioMs 
opinions  have  been  held  as  to  the  nature  of  this  disease, 

Cases  of  purpura  with  involvement  of  joints  {e.g.,  P.  simplex  and 
P.  Yhenmatica)  have  been  classified  as  arthritic  purpura. 
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and  while  by  most  writers  it  is  regarded  as  a  species  of 
purpura,  it  has  been  looked  upon  by  others  as  allied  to 
scurvy,  to  rheumatism,  or  to  erythema  multiforme.  For 
the  two  last  views  in  particular  there  is  much  to  be  said. 
The  disease  may  be  regarded  as  one  of  the  types  of  erythema 
multiforme  which  may  be  manifestations  of  the  rheumatic 
infection.  ■ 

Purpura  rheumatica  is  characterised  by  pains  and  occa- 
sionally swelling  in  the  knees,  ankles,  and  other  joints,  and 
by  a  purpuric  eruption  which  chiefly  involves  the  lower 
limbs.  There  may  be  sore  throat  and  slight  pyrexia.  A 
bulla  is  sometimes  seen  about  the  malleolus  (pemphigoid 
purpura),  and  in  some  instances  wheals  and  oedema  appear 
{purpura  urticans).  The  attack  usually  passes  off  in  a  few 
weeks,  but  recurrence  is  common.  Cardiac  lesions  are  quite 
exceptional,  and  death  is  rare. 

Henoch's  Purpura. — At  first  there  are  arthritis  and  a 
purpuric  eruption  as  in  purpura  rheumatica,  but  to  these 
there  is  soon  added  abdominal  pain,  with  vomiting  and  con- 
stipation, followed  by  diarrhoea.  Hccmorrhages  take  place 
from  the  mucous  membranes.  There  may  be  acute  nephritis 
and  enlargement  of  the  spleen.  Recurrences  may  take 
place  during  a  long  period,  but  ultimate  recovery  is  the  rule. 
The  disease  occurs  chiefly  in  children. 

Treatment  of  Purpura— This  includes  rest  in  bed  ;  saUcy- 
late  of  sodium  for  arthritis  ;  opiates  for  severe  abdominal 
pain  ;  ergot,  calcium  chloride,  turpentine  or  adrenalin  for 
severe  hjemorrhage  ;  and  iron,  arsenic,  and  quinine  for 
ansemia  and  debihty. 

xii.  Scurvy  (SCORBUTUS). 

Definition.— A  constitutional  condition  induced  by  pro- 
longed deprivation  of  fresh  food,  and  characterised  by 
general  debihty,  anaemia,  swelling  of  the  gums  and  haemor- 
rhages. 

Etiology.— Scurvy  was  formerly  a  deadly  foe  to  sailors  on 
long  voyages,  and  is  still  occasionally  seen  in  seaport  hos- 
pitals.   It  may  break  out  on  land  among  people  who,  owmg 
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to  famine,  or  through  being  employed  in  districts  remote  from 
towns,  are  deprived  of  fresh  food  for  long  periods.  In  parts  of 
Russia  it  is  endemic  and  sometimes  epidemic.  It  occasionally 
occurs  in  Glasgow  and  neighbouring  places  in  individuals 
who,  through  want  of  means,  or  from  taste,  live  on  an  un- 
suitable diet.    In  one  such  case  the  daily  dietary  consisted 
of  about  nine  shoes  of  loaf  bread,  weighing,  say,  18  ounces, 
with  from  3  to  5  pints  of  tea  (containing  milk),  and  very 
occasionally  one  egg.    The  disease  has  been  thought  to  be 
due  to  a  defective  supply  of  potassium  salts  or  of  organic 
salts  ;  or  to  diminished  alkalinity  of  the  blood,  resulting  from 
absolute  or  relative  defect  of  alkaline  salts  ;  or  to  some  poison 
resultmg  from  decomposition  of  the  food  ;  or  to  a  specific 
orgamsm.    But  these  theories  are  unproved,  and  the  first 
two,  m  particular,  are  very  doubtful.    Defective  hygiene 
tatigue,  and  conditions  which  cause  physical  and  mental 
depression  favour  the  outbreak  of  scurvy. 

Morbid  Anatomy  and  Pathology.-The  red  corpuscles  of 
tte  blood  are  diminished,  but  there  is  no  leucocytosis. 
Hemorrhages  are  found  in  the  skin,  mucous  membranes, 
muse  es,  and  internal  organs,    The  spleen  is  large  and  soft, 

degener'ateT" °'  ""^'^  ^"^  ^^'^-^^ 

Symptorns.-^The  onset  is  insidious,  with  progressive  loss  of 
bodily  and  mental  vigour.  The  skin  is  pale  and  sallow. 
1  he  gunis  are  swollen,  spongy  and  painful,  and  bleed  readily. 
The  teeth  are  loosened,  so  that  chewing  is  interfered  with 
or  preven  ed.  The  breath  has  an  offensive  smell.  Firm 
ender  swellings  develop  in  the  calves,  owing  to  haemorrhages' 

perwTart"  t--s'  Petechia.,  and 

perhaps  larger  haemorrhages,  appear  in  the  skin  ;  and  in 

brines  T    7"  ^morrhages  from  mucous  mem- 

and  th;v°  •  periosteum  of  bones.  Emaciation, 

mlo  tnti  °*  as  breathlessness 

pyrexia     N      ,  ''^  <^''^--^'^-    There  is  no 

svmntorn  „^y^'^'°P'\("'ght  blindness)  is  a  well-known 

s Tt^  Zted?"T  P-^^""^^  '°        <l'=ease  ;  it 

well  n  f^^"^''™  °f  the  retina.    The  patient  sees 

well  in  good  daylight,  but  in  poor  light,  whether  natural  or 
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artificial,  his  vision  is  much  less  acute  than  that  of  healthy 
persons. 

Complications.— These  include  pneumonia,  gangrene  of 
the  lung,  pericarditis,  and  pleurisy.  The  two  latter  may 
be  hcemorrhagic.  Diarrhoea  or  dysentery  may  be  present, 
possibly  as  a  coincidence.  In  a  scorbutic  subject,  wounds, 
ulcers,  and  fractures  do  not  heal  properly,  and,  indeed,  a 
partially  healed  fracture  may  become  disunited. 

Diagnosis.— This  depends  upon  the  dietetic  history,  the 
state  of  the  gums  and  the  state  of  the  calves. 

Prognosis.— If  appropriate  treatment  is  available,  the 
prognosis  is  good,  unless  the  case  is  advanced.  Death  may 
result  from  exhaustion,  intracranial  haemorrhage,  pneu- 
monia, pulmonary  gangrene  or  inflammation  of  serous  mem- 
branes. When  scurvy  is  recovered  from  under  proper 
treatment,  it  leaves  no  sequel,  except  an  increased  suscepti- 
bility to  the  disease  when  the  conditions  that  cause  it  arise 

aerain.  ,  .        -i  ^ 

Treatment.-The  disease  is  prevented  by  supplying  sailors 
with  a  daily  sufficiency  of  vegetables  or  lime-juice.  Ordinary 
cases  of  the  disease  readily  yield  to  treatment  by  perfect 
rest,  fresh  meat,  green  vegetables,  and  3  or  4  ounces  da.  y  o 
well-diluted  lime  or  lemon  juice,  sweetened  to  taste.  It 
gums  are  so  painful  and  the  teeth  so  loose  that  chewing  is 
fmpossible,  the  dietary  should  be  arranged  to  meet  his 
difficulty  ;  the  patient  should  get  milk,  eggs,  soups  and  gruel 
tith  mLhed  potatoes  and  green  vegetaUes.  and  rnuiced 
fresh  meat.    The  mouth  should  be  frequently  deairsed  v«th 
dilute  Condy's  fluid,  or,  better,  with  carbolic  acid  m  boric 

acid  solution.  ,  ^^Uprl 

Infantile  Scurvy  (Barlow's  Msease,  formerly  called 
acute  rickets  and  scurvy  r,ckets).-The  disease  is  seen  chiefly^ 
but  not  solely,  in  rickety  infants,  scurvy  and  rickets  bemg 
frvoured  by  Imilar  conditions.  One  of  the  most  important 
causes  of  infantile  scurvy  is  a  diet  consisting  of  preserved 
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at  the  epiphyseal  junctions,  and  extend  for  some  distance 
along  the  shafts  of  the  femur  and  tibia  especially,  though 
they  are  sometimes  seen  in  connection  with  other  bones. 
Crepitation  may  sometimes  be  felt  at  the  epiphyseal  junc- 
tions, owing  to  separation  taking  place  between  epiphysis 
and  shaft.  If  the  child  has  teeth,  the  gums  may  be  spongy. 
The  legs  are  at  first  flexed,  but  afterwards  flaccid  and  motion- 
less, as  if  paralysed.  The  sternum  and  costal  cartilages  may 
be  retracted.    There  is  pallor,  and  sometimes  emaciation. 

Recovery  takes  place  under  proper  treatment.  Fresh 
milk  should  be  used  instead  of  condensed  milk  and  artificial 
foods.  Potato  which  has  been  thoroughly  boiled  and 
mashed,  and  then  mixed  with  milk  till  it  is  of  a  creamy  con- 
sistence, makes  an  excellent  food.  Soup  or  beef-tea  in 
which  vegetables  have  been  boiled  should  also  be  given,  and 
small  quantities  of  lime-juice,  diluted  and  sweetened,  may 
be  administered  several  times  a  day. 


xiii.  Haemoglobinuria. 

Haemoglobinuria  is  the  presence  in  the  urine  of  the 
colouring  matter  of  red  blood  corpuscles,  without  these 
corpuscles  themselves.  In  a  well-marked  case,  the  urine 
has  a  dark  reddish-brown  colour,  which  is  due  to  a  mixture 
of  methaemoglobin  and  oxyhemoglobin.  A  considerable 
sediment  is  thrown  down  on  standing,  and  this  is  found 
microscopically  to  consist  mainly  of  granular  haemoglobin, 
together  with  tube  casts  and  crystals  of  calcium  oxalate. 
Occasionally  a  few  red  corpuscles  may  be  detected,  and  the 
escape  of  these  is  to  be  attributed  to  the  renal  irritation  and 
congestion  occasioned  by  the  haemoglobin 

nlonr%f  T  ^'fj^^^  '^'P^^*^^  ^^^"^  taken 
along  with  the  naked-eye  appearance  of  the  sediment.    It  is 

highly  albuminous,  and  gives  the  usual  reactions  for  albumen. 
It  yields  the  guaiac  reaction  for  blood,  and  in  the  spectro- 
scope 1  yields  the  absorption  bands  of  the  two  varieties  of 
ha^moglobm,  viz.,  oxy-  and  meth^^moglobin.  The  distinction 
trom  haematuria  lies  in  the  absence,  or  almost  complete 
absence,  of  blood  corpuscles. 
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The  haemoglobinuria  is  the  immediate  result  of  hsemoglo- 
binsemia,  the  red  corpuscles  being  dissolved  in  the  circulating 
blood  so  that  their  haemoglobin  is  set  free.  The  kidneys  in 
this  condition  have  a  dark  chocolate  colour,  and  their  tubules 
contain  granular  pigment  which  has  been  excreted  by  way 
of  the  Malpighian  tufts.  These  changes  are  the  result  of  the 
h^emoglobincEmia.    The  latter  is  not  due  to  kidney  disease. 

Hcemoglobinuria  may  be  either  (i)  symptomatic  or 
secondary  ;  or  (2)  to  all  appearance  primary. 

1.  Symptomatic  H.^moglobinuria  arises  in  various  ways. 
Thus  it  can  be  produced  experimentally  by  injecting  the 
blood  of  an  animal  into  the  circulation  of  one  belonging  to 
a  different  species  ;  the  corpuscles  cannot  survive  in  the 
foreign  blood.  Hsemoglobinuria  results  from  poisoning  by 
potassium  chlorate,  carbohc,  hydrochloric  and  other  acids, 
and  the  inhalation  of  arseniuretted  hydrogen  gas.  Extensive 
burns,  and  certain  infections  such  as  malaria,  scarlet  fever, 
and  yellow  fever  may  produce  it.  Even  the  presumably 
primary  form  seems  sometimes  to  be  a  sequel  of  malaria,  and 
certainly  individual  attacks  may  be  due  to  definite  causes, 
such  as  exposure.  Epidemic  hcemoglohinuria  of  new-bom 
infants  {WinckeVs  disease)  is  probably  an  acute  infection.  It 
sometimes  appears  in  epidemic  form  in  maternity  hospitals, 

and  is  very  fatal. 

2.  Paroxysmal  Hemoglobinuria  (formerly  called  inter- 
mittent hcematinuria)  is  an  apparently  primary  affection 
which  occurs  in  certain  individuals  in  a  paroxysmal  manner. 
Malaria  appears  to  be  in  some  instances  a  cause  of  this 
disease,  just  as  it  is  of  Raynaud's  disease,  which  is  some- 
times associated  with  paroxysmal  hsemoglobinuria.  Syphilis 
is  also  regarded  as  a  cause.  Exposure  to  cold,  or  severe 
effort,  or  violent  emotion,  may  excite  a  paroxysm  (as  m  the 
case  of  Raynaud's  disease^)  ;  and  susceptible  persons  are 
liable  for  an  indefinite  period  to  suffer  from  an  attack  when- 
ever they  are  chilled.    Males  suffer  far  more  than  females. 

The  paroxysm  is  associated  with  the  disintegration  of  red 
1  Other  points  of  resemblance  between  these  two  disorders  are 

given  in  the  author's  monograph  on  '  Raynaud's  Disease  (1899). 

p.  145  et  seq. 
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corpuscles  in  the  blood  and  the  liberation  of  their  hemo- 
globin, which  is  thereupon  excreted  by  the  kidneys.  The 
urine  which  is  passed  shortly  after  the  attack  sets  in  is  dark 
reddish-brown  from  the  presence  of  hemoglobin,  as  already 
described.    It  becomes  clear  again  some  hours  after  the 
attack  ceases.    The  symptoms  include  a  feeling  of  cold, 
pallor,  anorexia,  nausea,  abdominal  or  lumbar  pain,  a  desire 
to  urinate  and  defaecate,  and  jaundice.    The  attack  may  last 
for  some  hours  or  for  a  day  or  two.    There  may  be  a  transient 
rise  of  temperature,  and  the  number  of  red  corpuscles  in 
the  blood  is  naturally  reduced  for  a  time.    Recurrence  is 
paroxysmal,  but  not  periodic.    Microscopic  examination  of 
the  urinary  sediment  makes  the  diagnosis  certain. 

Prognosis.— This  is  good,  since  the  disease  does  not 
shorten  hfe  (unless  doubtfully  by  setting  up  chronic  changes 
in  the  kidneys)  ;  and  if  the  patient  avoids  the  known  causes 
of  attacks,  he  may  in  time  become  free  from  the  Habihty. 

Treatment.— When  an  attack  comes  on,  or  is  Ukely  to  come 
on,  the  patient  should  promptly  take  a  hot  drink  and  get 
mto  a  warm  bed.  A  few  grains  of  quinine  may  also  be  taken 
at  the  outset  by  an  adult.  In  the  intervals,  warm  clothing 
avoidance  of  exposure,  and  a  quiet  Hfe  are  indicated  ;  and 
if  malana  or  syphihs  is  a  possible  cause,  the  appropriate 
remedies  should  be  employed. 


DISEASES  OF  THE  DUCTLESS  GLANDS, 
i.  Myxoedema  (Athyrea.    Gull's  Disease). 
Definition.-An  affection  depending  on  loss  of  function  of 
the  thyroid  gland,  and  characterised  by  a  myxotdematous 
state  of  the  subcutaneous  tissues  with  physical  and  mental 
lethargy.  1 

Etiology. -The  disease  is  most  common  between  thirty  and 
fifty  years  of  age,  and  affects  women  six  or  seven  times  as 
often  as  men.    Excessive  child-bearing  seems  to  predispose. 

^  The  symptoms  were  first  described  by  Sir  William  Gull  in  1873 
as  those  of  a  cretinoid  state  supervening  in  adult  life  in  women.^' 
Cxull  expressed  the  opinion  that  the  condition  was  allied  to  the 
sporadic  cretmism  already  described  by  Fagge. 
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It  is  occasionally  inherited,  and  may  occur  in  several 
members  of  a  family.  It  depends  upon  loss  of  function  of 
the  thyroid  gland  associated  with  fibrosis,  but  it  is  not 
certain  whether  in  the  fibrosis  atrophy  of  the  cells  or  over- 
growth of  the  fibrous  tissue  comes  first.  The  cause  of  the 
fibrosis  is  unknown.  Quite  exceptionally  the  destruction  of 
the  thyroid  tissue  has  been  due  to  a  plainly  recognisable 
cause,  such  as  syphilis  or  actinomycosis.  Occasionally  the 
condition  has  been  preceded  by  goitre  or  exophthalmic 
goitre. 

Morbid  Anatomy. — The  thyroid  gland  is  generally  reduced 
in  size,  though  occasionally  enlarged  by  excess  of  fibrous 
tissue  or  cysts.    In  any  case,  the  secreting  tissue  is  wasted. 
In  the  early  stages,  there  is  round-celled  infiltration  of  the 
alveolar  walls,  and  the  epithelial  cells  show  signs  of  prolifera- 
tion.   The  condition  gradually  passes  into  fibrosis,  with 
thickening  of  the  walls  of  the  arteries  and  diminution  or 
occlusion  of  their  lumen.    The  skin  is  swollen  and  trans- 
lucent, and  may  contain  an  increased  quantity  of  mucin 
(whence  the  name  myx oedema  proposed  by  Ord).  The 
subcutaneous  fat  is  usually  abundant.    Fibrosis  takes  place 
around  and  in  the  hair  follicles  and  the  sudoriparous  and 
sebaceous  glands,  thus  accounting  for  the  loss  of  hair  and 
dryness  of  the  skin.    But  it  is  noteworthy  that  even  after 
the  disease  has  lasted  for  many  years,  proper  treatment 
will  restore  the  skin  with  its  sweat  glands  and  hair  folhcles 
to  a  normal  state. 

The  hypophysis  cerebri  is  occasionally  enlarged. 
Symptoms.— The  onset  is  usually  gradual.  The  skin  of  the 
face  becomes  swollen,  the  lips  are  thickened,  and  the  eye- 
brows raised.  The  malar  prominences  are  flushed,  but  the 
rest  of  the  face  is  pale .  The  tongue  is  large .  The  hands  and 
feet  are  broad.  The  body  as  a  whole  is  increased  in  bulk. 
The  skin  is  dry,  and,  though  swollen,  does  not  pit  on  pressure. 
There  is  httle  or  no  perspiration.  The  hair  becomes  scanty. 
Movements,  as  in  walking,  are  performed  slowly.  Speech 
is  slow  and  the  voice  thick.  The  intellectual  processes 
generally  are  sluggish.  Memory  is  impaired.  The  tempera- 
ture is  subnormal.    The  urine  is  non-albuminous,  and  ex- 
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amination  of  the  different  viscera  yields  negative  results. 
There  may  be  a  tendency  to  fall  if  the  eyes  are  closed.  The 
patient  suffers  much  more  in  cold  than  in  warm  weather. 
In  late  stages,  serious  mental  symptoms  may  supervene,  so 
that  the  patient  is  removed  to  an  asylum.  Even  without 
treatment,  life  may  be  prolonged  for  many  years,  and  death 
is  generally  from  an  intercurrent  affection. 

Diagnosis.— The  symptoms  of  the  fully  developed  disease 
are  quite  characteristic.  The  absence  of  albuminuria,  the 
absence  of  pitting  of  the  skin,  and  the  malar  flush,  are 
important  as  excluding  Bright's  disease.  If  any  doubt  still 
exist,  the  results  of  thyroid  treatment  should  be  observed. 

Prognosis— By  the  aid  of  thyroid  extract  properly  em- 
ployed, it  may  be  expected  that  the  symptoms  of  the  disease 
will  be  removed  and  prevented  from  recurring. 

Treatment— Five  grains  of  the  ofhcial  thyroideum  siccum 
or  5  minims  of  the  official  liquor  may  be  taken  once  a  day  to 
begin  with,  and  more  frequently,  after  a  time,  if  this  should 
prove  to  be  necessary.  After  the  symptoms  are  removed, ' 
a  similar  dose  may  be  taken  once  or  twice  a  week  to  prevent 
their  return.  It  is  important  to  avoid  overdosage,  as  this 
may  cause  serious  cardiac  and  other  symptoms.  The  patient 
should  always  be  well  protected  from  cold. 

Cretinism  is  the  result  of  loss  of  function  of  the  thyroid 
gland  when  this  loss  is  of  congenital  origin  or  sets  in  before 
puberty.  Cretinism  is  endemic  in  Switzerland  and  else- 
where, and  many  cretins  have  goitre.  Cretinism  is  common 
in  the  children  of  goitrous  parents.  Sporadic  cretinism  is 
sometimes  seen  in  this  country,  and  may  be  due  to  congenital 
absence  of  the  gland,  or  to  atrophy  following  an  acute  fever 
or  connected  with  goitre.  Intemperance  and  insanity  in 
the  parents,  and  fright  sustained  by  the  mother  during  preg- 
nancy, are  believed  to  be  predisposing  causes.  The  condi- 
tion is  seldom  recognised  till  the  child  is  more  than  six 
months  old.  Bodily  growth,  including  ossification  of  the 
bones,  and  mental  development  are  greatly  retarded. 
Teething,  speaking,  and  walking  are  greatly  delayed.  The 
face  is  bloated,  the  skin  dry  and  rough,  and  the  hair  scanty. 
The  tongue  often  hangs  from  the  mouth.    The  abdomen  is 


368 


MANUAL  OF  MEDICINE 


large,  and  there  is  sometimes  umbilical  hernia.  Where 
cretinism  is  endemic,  all  degrees  of  the  condition  can  be 
recognised,  some  of  the  sufferers  being  able  to  work,  while 
others  are  speechless  and  helpless  idiots. 

Treatment. — Endemic  cases  ought  to  be  removed  to  a 
healthier  locality.  The  treatment  for  either  class  includes 
I  grain  daily  of  dry  thyroid,  or  i  minim  of  the  solution,  the 
dose  to  be  increased  if  necessary.  Chemical  food  should  also 
be  given.  The  diet  should  be  rich  in  animal  matter.  Warm 
baths,  friction  of  the  skin,  and  careful  educational  methods 
are  indicated. 

Operative  Myxcedema  or  cachexia  strumipriva  is  the 
condition  resembling  myxoedema  which  sometimes  follows 
complete  extirpation,  and  much  less  frequently  partial 
extirpation,  of  the  thyroid  gland.  The  fact  that  it  does  not 
always  follow  the  operation  is  probably  to  be  explained  by 
the  existence  of  accessory  thyroids. 


ii.  Goitre 

(Bronchocele.  Thyreocele). 

Goitre  is  a  general  term  for  enlargement  of  the  thyroid 
gland.  New  growths  are  not  included  in  this  account,  and 
exophthalmic  goitre  will  be  separately  described. 

Etiology. — Goitre  may  be  sporadic  or  endemic.  The 
endemic  form  prevails  in  many  countries,  and  is  exceedingly 
common  in  parts  of  Switzerland.  The  affection  is  specially 
frequent  among  the  inhabitants  of  deep  valleys,  but  it  is  not 
confined  to  such  districts.  In  this  country,  it  has  received 
local  names,  such  as  Derbyshire  neck  and  Lanarkshire  neck. 
According  to  a  recent  report,  from  200  to  300  cases  were 
connected  with  one  Lanarkshire  community.  In  Switzer- 
land, it  is  often  associated  with  cretinism.  In  Britain 
women  are  much  more  frequently  affected  than  men,  but  in 
India  the  two  sexes  are  equally  susceptible.  Goitre  is  very 
often  first  noticed  about  puberty. 

The  immediate  cause  of  the  disease  is  not  known.  It  has 
been  attributed  to  the  drinking  of  snow-water,  to  iron, 
copper,  hme  or  magnesium  salts  in  the  water,  and  to  infec- 
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tion  by  an  organism.  Water  can  certainly  be  the  means  of 
communicating  the  disease,  and  certain  wells  on  the  Con- 
tinent have  actually  been  frequented  with  this  purpose  in 
view  by  men  who  wished  to  escape  military  service.  As  the 
water  is  rendered  harmless  by  boiling,  the  idea  of  infection 
seems  well  grounded,  and  Grasset  has  described  a  haema- 
tozoon  which  he  has  found  in  the  blood.  He  suggests  that 
enlargement  of  the  thyroid  results  from  this  endemic  infec- 
tion, just  as  splenic  enlargement  results  from  malaria, 
another  endemic  infection. 

Morbid  Anatomy. — The  goitre  may  be  (i)  simple  or 
parenchymatous,  cons'sting  merely  in  hypertrophy  of  all  the 
tissue  elements  ;  (2)  cystic  or  colloid,  due  to  great  increase 
in  size  of  the  vesicles,  some  of  which  may  coalesce  ; 
(3)  fibrous,  in  which  the  connective  tissues  undergo  hyper- 
trophy, and  cause  atrophy  of- the  vesicles  ;  or  (4)  pulsating 
or  vascular,  in  which  the  vessels  are  dilated,  as  in  exoph- 
thalmic goitre.  Many  goitres  are  really  due  to  adenomata 
developing  in  the  thyroid. 

Goitre  may  involve  the  thyroid  uniformly,  or  it  may  be 
confined  to  one  lobe  or  to  the  isthmus. 

Symptoms. — A  goitre  is  accessible  to  inspection  and  palpa- 
tion. It  moves  upwards  when  the  patient  swallows.  A 
large  cyst  may  yield  fluctuation.  A  small  goitre  causes 
practically  no  symptoms,  and  even  a  large  one,  though  giving 
rise  to  a  sense  of  dragging  and  discomfort,  often  causes  no 
serious  results.  Occasionally,  however,  there  are  symptoms 
of  pressure  on  the  trachea,  gullet,  veins,  or  recurrent  nerves, 
and  sudden  death  may  occur. 

Prognosis.— The  outlook  is  favourable.  Death  from 
goitre  is  rare.  Spontaneous  cure  may  follow  removal  from 
the  locality  where  the  disease  was  acquired.  The  symptoms 
of  exophthalmic  goitre  occasionally  supervene  on  ordinary 
goitre.  Suppuration  may  occur  in  the  goitre.  Cretinism  is 
common  in  the  children  of  those  who  have  endemic  goitre, 
and  is  itself  sometimes  associated  with  that  disease. 

Treatment.— The  patient  should  be  removed  from  the 
endemic  locahty,  and  if  that  is  not  possible,  the  drinking- 
water  ought  to  be  boiled  before  use.    It  is  supposed  that 
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simple  hypertrophy  of  the  thyroid  in  adolescents  is  the  . 
expression  of  an  increased  need  of  the  secretion  of  the  gland 
by  the  body,  and  therefore  the  thyroid  treatment  should  be 
tried  as  in  cases  of  myxoedema.    Another  remedy  is  iodine, 
painted  externally  and  taken  internally,  in  the  latter  case 
as  potassium  iodide  or  tincture  of  iodine.    As  thyroid  secre- 
tion contains  iodine,  the  old-standing  reputation  of  lodme 
is  perhaps  well  grounded.    Good  results  are  obtained  by  the 
daily  inunction  of  biniodide  of  mercury  ointment  over  the 
goitre  ;  in  India  the  patient  is  then  made  to  expose  his  neck 
for  some  hours  to  the  sun's  rays.    Injections  of  lodme  mto 
the  gland  were  formerly  practised,  but  are  dangerous. 
Pressure-symptoms  may  call  for  surgical  intervention— ^^.g., 
removal  of  the  isthmus  or  of  some  other  part  of  the  gland. 


iii.  Exophthalmic  Goitre 

(Graves's  Disease.    Basedow's  Disease.  Parry's 

Disease). 

Definition.-A  disease  characterised  by  cardiovascular 
disturbance,  exophthalmos,  goitre  and  muscular  tremor.^ 

Etiology.-About  95  per  cent,  of  the  cases  are  fenia  es. 
The  disease  may  occur  at  any  age,  but  it  begms  most  fre- 
quently between  twenty  and  thirty.  It  is  predisposed  to  by 
a  neuropathic  heredity,  debihty  and  anemia  Quite  excep- 
tionally it  is  inherited,  or  occurs  m  several  members  of  a 
Wy  (..g.,  mother,  son  and  daughter).  The  most  frequent 
exciting  cause  is  strong  emotion. 

Morbid  Anatomy.-The  heart  rs  dUated  and  hyPertrophred. 
The  arteries  in  the  region  of  the  diseased  gland  are  dilated 
Sometimes  the  iat  in  the  orbit  is  increased.    No  significan 
change  is  found  in  the  central  nervous  system,  cardiac 
Sngfia  or  cervical  sympathetic.    The  thymus  is  persistent 
Ind  rften  enlarged.    In  the  enlarged  thyroid  the  colloid 
matte   disappears,  and  is  replaced  by  a  watery  material 
?he  acini  become  racemose  instead  of  circular  in  type  a^d 
Iheir  cells  tend  to  become  more  columnar  than  m  health. 
1  This  disease  was  first  f^.Uy  described  by  Graves  in  1835 
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Pathology.— The  exact  nature  of  the  disease  is  still  obscure. 
It  was  formerly  looked  upon  as  a  disorder  of  the  sympathetic, 
but  this  theory  does  not  explain  all  the  facts.    Some  would 
probably  still  regard  it  as  a  pure  neurosis  or  functional  dis- 
order of  the  nervous  system,  but  there  is  a  strong  tendency 
now  to  consider  the  symptoms  as  due  to  excessive  function 
of  the  thyroid  gland  (hyperthyrea),  and  it  is  mdeed  possible 
that  the  primary  seat  of  disease  is  this  gland  itself.  In 
favour  of  the  latter  view,  it  may  be  pointed  out  that  the 
phenomena  of  Graves's  disease  present  a  marked  contrast 
to  those  of  myxcedema,  which  depends  upon  defect  of  the 
thyroid  secretion  ;  that  thyroid  extract  tends  to  aggravate 
the  symptoms  of  Graves's  disease  ;  that  thyroid  extract 
given  in  excess  for  myxcedema  causes  some  of  the  symptoms 
of  Graves's  disease  ;  and  that  histological  examination  of  the 
thyroid  in  Graves's  disease  suggests  that  the  gland  is  in 
process  of  active  evolution. 

Symptoms.— The  onset  is  usually  gradual,  and  in  most 
cases  the  cardiac  disturbance  comes  first.  The  heart  beats 
with  abnormal  frequency  and  abnormal  force.  In  time  it 
becomes  dilated,  so  that  the  area  of  dulness  may  be 
increased,  and  the  first  sound  becomes  short  as  well  as  loud. 
A  systolic  murmur  is  usually  heard  over  much  or  all  of  the 
cardiac  area,  but  especially  at  the  base.  The  dilatation  may 
lead  to  relative  incompetence  of  the  mitral  valve.  The 
arteries  of  the  neck  and  thyroid  body  are  dilated,  and 
pulsate  with  abnormal  force.  The  systolic  murmur  heard 
at  the  base  of  the  heart  is  continuous  with  a  similar  murmur 
heard  over  the  thyroid. 

Palpitation  may  be  present  for  months  or  years  before 
the  enlargement  of  the  thyroid  gland  is  noted.  This  goitre 
or  struma  sets  in  slowly,  and  is  painless.  It  may  be  sym- 
metrical or  irregular,  is  seldom  of  great  size,  and  is  frequently 
quite  trifling. 

The  exophthalmos  often  sets  in  along  with  the  goitre.  It 
may  be  shght,  or  so  great  that  the  eyehds  do  not  meet  even 
in  sleep.  The  pupils  and  ophthalmoscopic  appearances  are 
normal.  When  the  eyeball  is  rotated  downwards,  the  upper 
lid  often  follows  too  slowly,  so  that  a  band  of  sclerotic  is 
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exposed  between  the  upper  corneal  margin  and  the  upper 
Ud  (Graefe's  symptom)  ;  or  there  may  be  retraction  of 
the  upper  hd  with  absence  of  bhnking  (Stellwag's 
symptom).  The  power  of  convergence  is  sometimes  de- 
ficient, through  weakness  of  the  internal  recti  (Mobius's 
symptom)  ;  and  other  palsies  of  the  external  ocular  muscles 
are  occasionally  observed. 

Muscular  tremor  is  generally  present,  especially  in  the 
hands.    It  varies  a  good  deal  in  kind  and  degree,  and  is 
best  seen  when  the  patient  holds  her  arms  stretched  out  m 
front  of  her.    The  general  health  is  apt  to  suffer.  Emacia- 
tion   flushing,  sweating,  diarrhoea,  menstrual  disorders, 
great  nervousness  increased  by  attention,  insomnia,  mental 
irritabihty,  dyspnoea,  vomiting,  and  cutaneous  pigmenta- 
tion may  be  present.    Glycosuria  and  albuminuria  are  not 
very  rare.    (Edema  of  the  lower  limbs  may  result  from 
cardiac  weakness,  but  apart  from  this,  oedema  may  occur 
in  irregular  locahsed  patches  in  various  parts  of  the  body 
without  obvious  cause.    The  electrical  resistance  of  the 
body  is  diminished,  owing  to  the  increased  activity  of  the 
sweat  elands  and  the  dilatation  of  the  bloodvessels.  Para- 
paresis, or  sudden  giving  way  of  the  legs,  is  sometimes  com- 
plained of.    Hallucinations  are  occasionally  present,  and 
acute  mania  may  develop  and  cause  death. 

Acromegaly  has  been  met  with  in  association  with  exoph- 
thalmic goitre.  ■,     X  • 

Diagnosis.-The  disorder  of  the  heart  and  arteries,  the 

exophthalmos,  the  goitre,  Graefe's  ^Y^P^^ . 
cular  tremors  are  the  leadmg  symptoms.    It  -  to  be  noted 
however,  that  Graefe's  symptom  is  not  confined  to  this 
dislase     The  principal  difficulty,  perhaps,  is  m  the  case  o 
young  women  who  have  small  goitres  but  no  other  signs  o 
the  dLase,  or  at  most  but  a  shght  acceleration  of  the  heart  s 
a   ion     In  Graves's  disease,  the  cardiac  condition  is  very 
Tmnortant     But  it  is  also  important  to  bear  m  mmd  that 
Tarfe^  n^^^^^  goitre  may  induce  some  of  the  phenomena 
of  G^^^^^^^^^^^  diseL  by  exerting  pressure  on  the  cervical 
svmpathetic  and  possibly  on  the  vagus. 
^Xnosis.--The  course  of  the  disease  vanes  greatly.  It 
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cases  (estimated  at  a  fourth)  recover.  The  more  severe 
cases  do  not  recover  completely,  but  the  symptoms  may 
after  a  time  subside  and  cause  almost  no  trouble.  Repeated 
attacks  may  occur,  or  one  attack  may  be  characterised  by  a 
series  of  exacerbations  and  remissions.  Some  cases  run  an 
acute  or  subacute  course  with  or  without  delirium  In  fata 
cases,  death  is  commonly  due  to  the  cardiac  condition  and 
to  general  weakness,  which  may  be  increased  by  severe  diar- 
rhoea   Myxoedema  occasionally  follows  exophthalmic  goitre. 

Treatment.  —  This  should  be  carried  out  as  much  as 
possible  in  the  open  air.    The  patient  should  get  abundance 
of  good  food.    In  severe  cases,  absolute  rest  of  body  and 
mind  is  important.    Drugs  are  unrehable  ;  what  appears  to 
have  done  good  in  one  case  may  be  useless  in  a  long  series 
of  other  cases.    One  of  the  most  frequently  helpful  is  bella- 
donna given  in  doses  as  large  as  the  patient  can  endure. 
Another  useful  drug  is  arsenic  given  in  small  doses  for  a  long 
time.    When  the  pulse  is  very  rapid  tincture  of  convallaria, 
of  strophanthus,  or  of    digitahs  may  be  added  to  the 
arsenic.    Bromides   may  lessen   the   mental  irritabihty. 
Opium  should  be  given  for  diarrhaa,  and  morphine  hypo- 
dermically  for  obstinate  vomiting.    Sulphonal  may  be  given 
for  some  nights  as  a  hypnotic.    Suprarenal  and  thymus 
extracts  are  occasionally  of  service.    Galvanisation  of  the 
cervical  sympathetic,  and  prolonged  apphcation  of  an  ice- 
bag  over  the  heart  or  manubrium  sterni,  may  greatly  reduce 
the  frequency  of  the  pulse  for  a  time.    Very  good  results  are 
sometimes  obtained  from  the  faradic  current  as  recom- 
mended by  Horsley.    Two  large  electrodes  are  used,  covered 
with  washleather  or  flannel,  moistened  with  warm  salt 
solution,  and  apphed,  one  over  the  goitre,  and  the  other  at 
the  back  of  the  neck.    The  current  should  not  cause  pain, 
and  should  be  applied  for  from  one  to  four  hours  daily,  at 
several  sittings.    The  X  rays  have  proved  beneficial  in  a 
few  cases.    Operations  on  the  thyroid  gland  in  this  disease 
{e.g.,  removal  of  the  isthmus,  which  wiU  arrest  the  disease 
if  the  patient  survives)  are  dangerous,  and  ought  not  to  be 
attempted  except  in  severe  cases  ;  under  such  circumstances 
only  a  local  anaesthetic  should  be  used.    Resection  of  the 
sympathetic  has  been  advocated. 
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On  the  theory  that  the  function  of  the  thyroid  secretion 
is  to  neutralise  certain  harmful  substances  in  the  body,  it 
was  thought  that  when  thyroid  secretion  was  present  in 
excess,  as  in  Graves's  disease,  it  might  be  neutralised  by 
introducing  into  the  body  blood  or  serum  containing  these 
ordinarily  harmful  substances.  And  thus  cases  of  Graves's 
disease  have  been  treated  with  blood  or  serum  from  thyroid- 
ectomised  dogs,  sheep  or  goats,  or  even  with  blood  from  a 
case  of  myx oedema.  Antithyroidin  is  serum  from  thyroid- 
ectomised  sheep.  The  milk  of  thyroidectomised  animals  has 
also  been  employed,  and  the  dried  milk  of  thyroidless  goats 
is  obtainable  under  the  name  of  rodagen.  It  cannot  be 
said,  however,  that  the  results  obtained  from  serum  treat- 
ment are  better  than  those  hitherto  obtained  by  medicinal, 
electrical,  and  hygienic  measures. 

iv.  Diseases  of  the  Spleen. 

Examination  of  the  Spleen. — Under  ordinary  con- 
ditions of  health,  the  spleen  can  be  examined  only  by  per- 
cussion, since  it  hes  wholly  under  cover  of  the  ribs.  It  hes 
beneath  the  ninth,  tenth,  and  eleventh  ribs  of  the  left  side, 
and  is  separated  from  them  by  the  diaphragm,  and  at  its 
upper  part  by  the  lung  also.  It  hes  obhquely,  with  its  long 
axis  running  along  the  tenth  rib.  Horizontally  the  splenic 
dulness  extends  from  about  the  posterior  axillary  to  the 
midaxillary  line. 

In  exceptional  cases,  it  may  be  justifiable  to  examine 
blood  taken  from  the  spleen  in  Ufe  by  puncturing  the  organ. 

When  the  spleen  enlarges,  it  does  so  in  a  direction  down- 
wards and  forwards,  and  it  is  considerably  swoUen  when  it 
protrudes  from  under  the  ribs.  Still  greater  enlargement 
may  cause  the  organ  to  extend  almost  to  the  pubis  and 
beyond  the  middle  hne,  in  addition  to  occupying  the  left 
flank  and  ihac  region.  The  situation  of  the  mass,  extending 
upwards  as  it  does  under  cover  of  the  left  lower  ribs,  its 
direction  of  enlargement,  and  the  notched  anterior  edge  are 
points  of  distinction  from  other  tumours. 

Enlargement  of  the  Spleen  is  frequently  observed  m 
an  acute  form  in  febrile  diseases.    Chronic  enlargement  is 
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met  with  in  malarial  cachexia,  splenic  an£emia,  leuco- 
cythsemia,  Hodgkin's  disease,  cirrhosis  of  the  liver,  rickets, 
and  inherited  syphihs. 

Infarction  may  result  from  simple  or  septic  embolism, 
and  probably  also  from  thrombosis.  In  cases  where  em- 
bohsm  might  be  expected,  its  occurrence  may  be  indicated 
by  pain  and  tenderness  in  the  region  of  the  spleen,  enlarge- 
ment of  the  organ,  perhaps  peritoneal  friction  over  it,  and 
sudden  elevations  of  temperature.  There  may  be  evidences 
of  embohsm  in  other  organs  {e.g.,  albuminuria  or  hemi- 
plegia). 

Rupture  of  the  Spleen  may  occur  spontaneously, 
though  very  rarely,  in  the  acute  congestion  of  malarial  or 
enteric  fever.  Rupture  of  the  swollen  organ  may  also  result 
from  a  blow  or  from  an  exploratory  puncture  with  a  needle. 
It  is  followed  by  bleeding  into  the  abdomen,  and  calls  for 
immediate  operation. 

Abscess  of  the  Spleen  is  occasionally  met  with.  It  may 
be  due  to  the  Bacillus  typhosus,  though  no  intestinal  lesions 
are  present. 

Movable  Spleen  or  wandering  spleen  is  occasionally 
met  with,  chiefly  in  women.  It  may  be  an  isolated  con- 
dition, or  may  be  part  of  an  enteroptosis. 

The  organ  is  usually  enlarged,  and  in  some  cases  the 
increased  weight  has  doubtless  been  the  cause  of  the  stretch- 
ing of  the  ligaments,  but  in  other  instances  the  condition 
appears  to  be  congenital. 

There  may  be  no  symptoms,  or  the  patient  may  suffer 
from  a  sense  of  uneasiness  or  weight.  Occasionally,  as 
Osier  points  out,  torsion  of  the  pedicle  may  lead  to  great 
swelling  and  necrosis,  with  high  fever. 

The  organ  may  sometimes  be  kept  in  position  by  a  pad 
and  belt,  or  it  may  be  fixed  in  place  by  operation,  but 
occasionally  splenectomy  may  be  desirable. 

Marked  dislocation  may  occur  in  the  case  of  a  leuco- 
cythsemic  spleen. 

^  Monro  and  Campbell,  Trans.  Glasgow  Path,  and  Clin.  Soc,  May, 
1904;  Eve  and  Thresh,  Med.  Press  and  Circ,  May  11,  1904. 
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V.  Addison's  Disease 

(Bronzed  Skin  Disease). 

Definition. — A  disease  characterised  by  great  muscular 
weakness,  feebleness  of  the  circulation,  gastric  disturbance, 
and  pigmentation  of  the  skin,  and  usually  associated  with 
tuberculosis  of  the  suprarenal  bodies. i 

Etiology. — Addison's  disease  is  most  common  between 
twenty  and  forty  years  of  age,  and  is  seen  chiefly  in  hospital 
patients.  Males  suffer  more  than  females.  The  disease  has 
sometimes  appeared  to  result  from  a  blow  on  the  back  or 
abdomen.  The  lesion  of  the  adrenals  is  occasionally  due  to 
extension  from  tuberculosis  of  the  vertebrae. 

Morbid  Anatomy. — In  80  per  cent,  of  fatal  cases,  the  supra- 
renal capsules  (almost  always  both  capsules)  are  tubercular. 
Caseation,  followed  by  softening  or  calcification,  begins  in 
the  medulla  and  spreads  to  the  cortex,  and  the  inflammatory 
changes  thus  induced  may  involve  the  neighbouring  plexuses 
and  ganglia  of  the  sympathetic.  (Tuberculosis,  however, 
frequently  attacks  these  glands  without  causing  any  symp- 
toms of  Addison's  disease.)  In  exceptional  cases  there  is 
simple  atrophy,  or  inflammation  with  atrophy,  or  secondary 
malignant  disease  (primary  malignant  disease  does  not  cause 
typical  symptoms  of  Addison's  disease)  ;  or  the  adrenals  may 
be  healthy  while  the  neighbouring  semilunar  ganglia  and 
other  structures  are  diseased. 

The  adjacent  sympathetic  nerves  and  plexuses  are  often 
damaged,  but  are  sometimes  healthy.  The  mesenteric 
glands  may  be  enlarged.  The  heart  is  wasted.  The  thymus 
is  sometimes  persistent.  The  lungs  and  other  parts  may 
be  tubercular,  but  not  uncommonly  the  suprarenal  glands 
alone  are  involved  in  this  way. 

Pathology. — Two  different  theories  of  the  disease  naturally 
result  from  the  differing  anatomical  conditions  ;  one  being 
that  the  symptoms  result  from  loss  of  function  of  the  supra- 
renal bodies,  just  as  myxoedema  results  from  loss  of  function 
of  the  thyroid  ;  while  the  other  view  is  that  Addison's  disease 

1  See  historical  note  on  Pernicious  Anaemia,  p.  312. 
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depends  on  irritation  of  the  sympathetic  fibres  either  in  the 
gland  substance  or  in  the  neighbouring  plexuses.  Neither 
theory  is  quite  satisfactory — the  nervous  theory  even  less 
than  the  other — and  accordingly  it  has  been  supposed  that 
sometimes  the  one  and  sometimes  the  other  explanation 
is  correct,  or,  again,  that  the  two  causes  may  co-operate  in 
producing  the  symptoms.  Adrenal  inadequacy  might  mean 
either  loss  of  the  internal  secretion  of  the  gland,  or  accumu- 
lation in  the  system  of  poisons  which  the  adrenals  ought 
to  destroy.  Extract  of  suprarenal  capsules  has  an  action 
almost  the  same  as  that  of  nicotine.  It  causes  powerful 
contraction  of  the  bloodvessels  and  great  increase  in  the 
blood-pressure.  Absence  of  this  principle  from  the  blood 
through  disease  of  the  capsules  would  thus  account  for  the 
remarkably  low  tension  of  the  pulse  in  Addison's  disease. 

Symptoms. — The  onset  is  usually  insidious,  with  weakness 
which  increases  to  intense  languor  and  debility.  There  may 
be  some  pain  in  the  epigastric  region.  Though  the  nutri- 
tion of  the  body  generally  and  of  the  muscles  in  particular 
may  appear  good,  the  muscular  feebleness  may  be  extreme. 
The  heart'  also  is  feeble,  and  the  pulse  extremely  compres- 
sible. The  slightest  effort  may  induce  syncope,  and  this 
may  prove  fatal.  Anaemia  is  not  a  conspicuous  feature  in 
this  disease. 

The  pigmentation  or  bronzing  varies  in  different  cases 
from  mere  sallowness  to  dark-brown  or  almost  black.  It  is 
specially  marked  on  exposed  parts  such  as  the  face  and 
backs  of  the  hands  ;  on  parts  naturally  dark,  as  the  axillae, 
areolae  of  the  nipples,  and  genitals  ;  and  on  parts  irritated  or 
compressed  by  clothing,  such  as  the  waist.  It  involves  also 
the  mucous  membranes  of  the  mouth  and  vagina.  The 
colour  is  due  to  an  increased  amount  of  melanin,  the  pig- 
ment which  is  normally  present  in  the  Malpighian  layer  of 
the  epidermis. 

Nausea,  vomiting,  and  flatulence  may  be  troublesome  and 
obstinate  symptoms,  and  diarrhoea  is  not  uncommon.  The 
temperature  is  usually  normal  or  subnormal.  Death  may  be 
due  to  syncope,  asthenia,  diarrhoea,  or  tubercular  disease 
elsewhere. 


378 


MANUAL  OF  MEDICINE 


Diagnosis. — In  typical  cases,  this  is  easy.  Pigmentation 
of  the  skin  is  produced  by  numerous  causes,  but  the  asso- 
ciated phenomena  and  the  history  will  almost  always  throw 
light  upon  the  condition.  In  particular  there  may  be  men- 
tioned the  pigmentation  of  pregnancy  and  uterine  disease 
(chloasma),  that  of  hepatic  cirrhosis  with  diabetes,  deep 
jaundice,  pediculosis,  tinea  versicolor,  and  argyria.  The 
weakness  of  the  heart  and  voluntary  muscles,  the  gastro- 
intestinal disturbance,  and  the  pigmentation  are  the  most 
important  phenomena,  but  it  should  be  remembered  that 
the  pigmentation  may  be  so  slight,  even  at  the  time  of 
death,  as  not  of  itself  to  suggest  Addison's  disease.  In  such 
cases,  the  marked  asthenia,  the  almost  imperceptible  pulse, 
and  the  vomiting,  especially  if  no  definite  signs  of  visceral 
disease  are  present,  should  suggest  the  diagnosis. 

Prognosis. — This  is  almost  hopeless,  but  temporary  im- 
provement may  occur.  The  average  duration  is  a  few  years. 
In  rare  cases,  recovery  takes  place. 

Treatment.— In  a  few  cases,  improvement  has  followed 
the  administration  of  suprarenal  gland  from  the  sheep 
(15  grains  twice  daily,  to  be  increased).  Adrenalin  may  be 
used  instead  of  the  gland  itself.  If  this  does  no  good  when 
given  by  the  mouth,  a  third  of  the  quantity  may  be  given 
hypodermically.  Fresh  air,  abundance  of  hght  food,  and 
sufficient  clothing  are  important.  Tonics,  such  as  arsenic 
and  strychnine,  and  if  possible  cod-hver  oil,  should  be  given. 
Symptoms  must  be  treated  as  they  arise— e.g.,  vomiting 
by  ice  and  hydrocyanic  ac'd  internally,  and  by  a  mustard- 
plaster  over  the  epigastrium  ;  diarrhoea  by  bismuth,  or  by 
lead  and  opium.  Where  distinct  asthenia  is  present,  rest 
in  bed  should  be  enjoined;  so  as  to  diminish  the  risk  of  fatal 
syncope. 


SECTION  V 


DISEASES  OF  THE  RESPIRATORY 

SYSTEM 

ANATOMY 

The  apex  of  the  lung  usually  projects  for  some  little  distance 
above  the  level  of  the  clavicle  in  front.  At  the  back  it 
reaches  up  to  the  level  of  the  seventh  cervical  spinous 
process.  The  anterior  border  passes  downwards  and  in- 
wards from  the  apex,  behind  the  stemo-clavicular  articula- 
tion, and  reaches,  or  nearly  reaches,  the  middle  line  at  the 
junction  of  the  manubrium  with  the  body  of  the  sternum. 
The  right  lung  sometimes  reaches  the  left  margin  of  the 
sternum.  From  this  level,  the  anterior  margin  of  the  right 
lung  continues  downwards  to  the  level  of  the  sixth  chondro- 
stemal  articulation,  whereas  the  anterior  margin  of  the  left 
lung  passes  from  the  fourth  left  chondrosternal  junction 
downwards  and  outwards  to  the  apex  of  the  heart. 

Near  the  middle  line  behind,  the  lungs  touch  the  sides  of 
the  bodies  of  the  vertebrae. 

The  lower  border  of  each  lung  nearly  corresponds  to  a 
line,  shghtly  convex  downwards,  passing  round  the  chest 
from  the  sixth  chondrosternal  joint  to  the  tenth  dorsal  spine. 
In  the  nipple  line  this  will  correspond  to  the  sixth  rib  ;  in 
the  anterior  axillary  line  to  the  seventh  ;  in  the  posterior 
axiUary  line  to  the  eighth  ;  and  in  the  scapular  hne  to  the 
tenth  rib. 

It  is  to  be  noted  that  the  pleural  sacs  extend  a  good  deal 
further  down  than  the  lungs. 

The  boundary  between  the  upper  and  lower  'obrs  of  each 
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lung  corresponds  to  a  line  drawn  from  the  second  dorsal 
spine  to  the  sixth  rib  in  the  nipple  line.  In  the  case  of  the 
right  lung,  a  line  drawn  from  the  middle  of  the  hne  just 
described  to  the  sternum  at  the  fourth  costal  cartilage 
indicates  the  upper  border  of  the  middle  lobe. 

The  larynx  ends  and  the  trachea  begins  on  a  level  with 
the  space  between  the  sixth  and  seventh  cervical  spines. 
The  bifurcation  of  the  trachea  takes  place  opposite  the  fourth 
dorsal  spine. 

For  convenience  of  description  various  lines  and  regions 
are  recognised.  The  lines  are  :  (i)  midsternal,  (2)  lateral 
sternal,  (3)  parasternal  (midway  between  lateral  sternal  and 
mammary),  (4)  mammary  or  nipple,  (5)  anterior  axillary, 
(6)  midaxillary,  (7)  posterior  axiUary,  (8)  scapular  (corre- 
sponding to  the  lower  angle  of  the  scapula  when  the  arm  is 
hanging  by  the  side),  and  (9)  vertebral. 

The  regions  are  best  indicated  by  reference  to  the  bones  of 
the  chest-wall,  but  some  are  defined  in  a  more  arbitrary 
manner.    They  are  as  follows  : 

Anteriorly  :  (i)  suprasternal,  (2)  sternal,  and  (3)  xiphi- 
sternal (infrasternal  depression,  scrohiculus  cordis,  pit  of  the 
stomach)  ;  (4)  supraclavicular,  (5)  clavicular,  (6)  infracla- 
vicular, (7)  mammary  (the  last  two  meeting  at  the  level 
of  the  third  costal  cartilage),  and,  (8)  inframammary 
(meeting  the  mammary  at  the  level  of  the  sixth  costal 
cartilage). 

Laterally  :  (9)  axillary,  and  (10)  infra-axillary  (meeting 
the  axillary  at  the  sixth  rib). 

Posteriorly  :  (11)  suprascapular,  scapular— including  (12) 
supraspinous  and  (13)  infraspinous— and  (14)  infrascapular  ; 
(15)  interscapular  (between  the  scapula  and  the  vertebral 
line). 

EXAMINATION  OF  THE  CHEST. 

Physical  examination  of  the  chest,  or  the  investigation  of 
those  phenomena  connected  with  the  thoracic  organs  which 
can  be  studied  without  the  help  of  the  person  examined,  is 
carried  out  by  four  principal  methods,  viz.,  inspection,  palpa- 
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tion,  percussion,  and  auscultation.  To  these  there  may  be 
added  three  subsidiary  or  combined  methods,  viz.,  radio- 
graphy, mensuration  and  succussion. 

Inspection. 

By  inspection  we  study  first  the  form,  and  secondly  the 
movements  of  the  chest. 

The  form  of  the  chest  is  accurately  studied  and  recorded 
by  means  of  the  cyrtometer,  the  most  convenient  form  of 
which  consists  of  two  pieces  of  soft  gas-pipe  which  have  been 
hammered  flat  and  united  by  a  short  bit  of  rubber  tubing. 
The  joint  is  placed  over  the  spine,  and  the  two  pieces  of 
metal  are  moulded  to  the  wall  of  the  chest,  a  mark  being 
made  on  each  where  they  cross  in  front.  The  instrument  is 
then  opened  out,  and  carefully  placed  on  a  large  sheet  of 
paper  on  a  table.  The  two  halves  are  then  approximated  as 
they  were  on  the  chest,  marks  are  made  on  the  paper  to 
indicate  the  middle  line  of  the  front  and  back,  and  the 
circumference  is  then  traced  out. 

The  circumference  of  the  chest  is  almost  circular  in  the 
infant,  but  within  a  couple  of  years  it  has  become  an  ellipse 
with  its  long  axis  transverse,  and  so  it  remains,  under 
normal  conditions,  for  the  rest  of  life. 

Abnormalities  of  form  may  be  (i)  bilateral,  (2)  unilateral, 
or  (3)  local. 

(i)  Bilateral  abnormalities  of  form  may  be  indicative  of 
{a)  a  tendency  to  disease  (alar  chest  and  flat  chest)  ;  {b)  past 
disease  (pigeon  breast,  Harrison's  sulcus  and  rickety  chest)  ; 
or  (c)  presently  existing  disease  (emphysematous  chest  and 
generally  retracted  chest). 

The  alar  {pterygoid  or  winged)  chest  is  so  called  because 
the  scapulae  project  like  wings  at  the  back.  It  is  abnor- 
mally small,  especially  as  regards  its  antero-posterior 
diameter,  owing  to  drooping  of  the  ribs.  The  drooping  of 
the  ribs  allows  the  shoulders  to  fall,  and  this  in  turn  accounts 
for  the  projection  of  the  shoulder-blades.  The  smallness  of 
the  chest  is  a  congenital  condition,  and  predisposes  to 
phthisis.  It  is  often  associated  with  a  long  neck  and 
prominent  larynx. 
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The  flat  chest  is  characterised  by  great  relative  deficiency 
in  the  antero-posterior  measurement,  which  is  due  to 
straightness  of  the  costal  cartilages.  The  sternum  is  some- 
times drawn  back  to  a  plane  behind  the  costal  cartilages. 
This  deformity,  like  the  alar  chest,  is  congenital,  and  predis- 
poses to  consumption.  These  two  varieties  of  chest  have 
accordingly  been  termed  phthinoid,  and  individuals  who 
possess  them  are  phthinodes. 

In  the  pigeon  breast,  the  cyrtometer  tracing  is  triangular, 
owing  to  the  sternum  being  thrown  forwards,  and  the  ribs 
straightened  out  in  front  of  their  angles.  The  condition  is 
due  to  embarrassment  of  inspiration  when  the  ribs  are  soft 
and  yielding.  Whooping-cough,  measles,  bronchitis,  and 
chronic  enlargement  of  the  tonsils  cause  difficulty  in  inspira- 
tion ;  and  the  ribs  are  soft  in  childhood,  especiaUy  if  rickets 
is  present.  The  sternum  is  drawn  forwards  by  the  forced 
inspirations  that  are  necessary. 

Harrison's  sulcus,  or  transverse  constriction  of  the  chest, 
extends  across  each  half  of  the  chest  in  front,  at  about  the 
level  of  the  xiphoid  cartilage.  The  cause  is  inspiratory 
embarrassment  in  childhood.  The  muscles  of  forced  in- 
spiration act  more  powerfully  on  the  upper  than  on  the 
lower  part  of  the  chest,  and  while  the  former  is  being 
expanded,  the  latter  tends  to  sink  in  under  atmospheric 
pressure.  But  the  vault  of  the  diaphragm,  supported  by 
the  abdominal  viscera,  prevents  the  lowest  ribs  from  being 
pressed  inwards  in  this  way,  and  thus  the  transverse  con- 
striction develops  just  above  the  level  of  the  diaphragm. 

The  rickety  chest  is  due  to  rickets  alone.  It  is  character- 
ised by  the  presence  of  a  vertical  groove  on  each  side,  near 
the  anterior  ends  of  the  bony  ribs.  The  cyrtometer  tracing 
is  therefore  fiddle-shaped.  As  the  circumference  of  the 
chest  in  infancy  is  circular,  respiration  is  almost  purely 
abdominal,  and  when  the  diaphragm  is  depressed  in  inspira- 
tion, the  soft  rickety  ribs  tend  to  be  drawn  inwards  at  their 
anterior  ends. 

The  emphysematous,  or  barrel-shaped  chest,  is  circular  in 
horizontal  section,  the  antero-posterior  and  transverse  axes 
having  become  almost  equal.    This  means  that  the  capacity 
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of  the  chest  has  been  increased  to  its  utmost,  viz.,  to  much 
greater  than  normal,  by  frequent  forced  inspirations.  The 
sternum  is  thrown  forward  and  arched  with  its  convexity 
forwards,  and  the  thoracic  spine  is  arched  with  its  con- 
vexity backwards.  It  should  be  remembered  that  caries 
of  the  thoracic  spine  may  cause  the  antero-posterior  to  equal 
or  even  exceed  the  transverse  diameter  of  the  chest. 

Bilateral  diminution  of  the  chest  occurs  in  phthisis.  The 
thorax  then  resembles  the  fiat  type  of  congenital  deformity. 

(2)  Unilateral  abnormahties  of  form  may  be  due  to  either 
enlargement  or  diminution  in  the  size  of  one  side.  Uni- 
lateral enlargement  may  be  due  either  to  increase  in  the  bulk 
of  the  lung,  e.g.,  by  compensatory  hypertrophy ;  or  to  liquid  or 
gaseous  effusion  in  the  pleural  cavity.  Unilateral  diminution 
in  the  volume  of  the  chest  is  met  with  in  fibroid  phthisis, 
cirrhosis  of  the  lung  and  adherent  pleura,  and  in  collapse 
of  the  lung  from  obstruction  of  the  main  bronchus.  In  well- 
marked  cases  the  shoulder  of  the  affected  side  is  drawn 
down,  and  the  spine  is  curved  with  its  convexity  towards 
the  healthy  side.  It  is  therefore  necessary,  in  cases  of 
deformity  of  the  lateral  wall  of  the  chest  with  lateral  curva- 
ture of  the  spine,  to  try  and  ascertain  which  is  secondary  to 
the  other. 

(3)  Local  abnormalities  of  form  consist  of  localised  bulging 
or  shrinking.  Bulging  may  be  observed  in  connection  with 
enlargement  of  the  heart,  aneurysm,  new  growths,  empyema, 
etc.  Local  shrinking  is  often  seen  over  the  apex  of  the  lung 
in  phthisis.  At  the  lower  sternum  it  may  be  due  to  in- 
spiratory obstruction,  or  to  the  pressure  of  the  cobbler's  last. 

The  movements  of  the  chest  in  respiration  are  repeated 
about  sixteen  times  a  minute  in  the  healthy  adult  male. 
The  normal  ratio  between  pulse  and  respiration  is  about 
four  to  one.  Respiration  is  effected  on  the  one  hand  by 
the  upward  and  forward  movement  of  the  chest-wall,  and 
on  the  other  hand  by  the  depression  of  its  floor.  The  former 
movement,  constituting  the  costal  type  of  breathing,  is 
specially  marked  in  females  ;  the  latter,  constituting  the 
diaphragmatic  or  abdominal  type,  is  specially  marked  in 
adult  males  and  young  children.    In  the  adult  male,  the 
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girth  of  the  chest  at  the  level  of  the  nipples  should  be 
34  inches  at  the  end  of  expiration.  A  deep  inspiration 
should  increase  it  by  2  inches  or  more. 

In  disease,  the  movement  of  the  diaphragm  may  be 
diminished  or  lost  through  ascites,  abdominal  tumours, 
peritonitis,  great  pericardial  effusion,  or  paralysis  of  the 
diaphragm.  On  the  other  hand,  the  action  of  the  intercostal 
muscles  may  be  impaired  or  lost  through  disease  of  their 
nerves  or  of  the  spinal  cord. 

In  dyspncea,  again,  the  respiratory  movements  are  ab- 
normally forcible,  and  the  accessory  muscles  of  respiration 
are  called  into  action.  Thus  inspiratory  dyspnoea  may  be 
due  to  a  morbid  blood  state,  as  in  diabetic  coma,  and  is  then 
characterised  by  an  abnormal  depth  of  the  inspirations.  Or 
it  may  be  due  to  mechanical  obstruction,  as  in  laryngeal 
diphtheria,  in  which  case,  especially  in  children,  the  lower 
portion  of  the  chest-wall  is  drawn  in  under  atmospheric 
pressure  whilst  the  upper  part  is  overexpanded  by  the 
powerful  muscles  of  forced  inspiration.  A  noise  called 
stridor  is  often  produced  at  the  seat  of  obstruction  by  the 
air  which  gets  past  it,  and  stridulous  breathing  is  therefore 
an  important  symptom.  In  expiratory  dyspnoea,  expiration 
is  prolonged  and  laborious,  owing  to  difficulty  in  expelling 
the  air.  This  is  largely  due  to  impaired  elasticity  of  the 
lung  substance,  as  in  emphysema,  but  may  be  contributed 
to  by  actual  obstruction  as  in  bronchitis  and  asthma.  In 
some  cases  of  laryngeal  disease  and  of  cardiac  disease,  but 
especially  in  bronchial  asthma,  dyspnoea  occurs  chiefly  in 
fits  or  paroxysms. 

In  severe  embarrassment  of  respiration,  the  patient  often 
requires  to  sit  up  {orthopncea).  He  may  be  partly  propped 
up  by  pillows,  or  may  sit  quite  erect,  or  may  bend  forwards. 
Sometimes  he  is  reheved  by  sitting  with  his  legs  hanging 
down,  or  he  may  get  comfort  only  by  standing  and  perhaps 
leaning  on  the  back  of  a  chair. 

The  peculiar  symptom  known  as  Cheyne-Stokes  respiration 
is  alluded  to  under  the  symptomatology  of  heart  disease 
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Palpation. 

The  principal  signs  recognised  by  this  method  in  con- 
nection with  the  lungs  are  vocal  fremitus,  friction  fremitus, 
and  rhonchal  fremitus.  Palpation  may  also  be  used  to  cor- 
roborate inspection  in  studying  the  movements  of  the  chest. 

Vocal  fremitus  (vocal  thrill)  is  the  vibration  felt  by  a  hand 
placed  on  the  chest  of  a  person  who  is  speaking.  The 
vibrations  are  produced  at  the  larynx  and  are  conveyed  to 
the  hand  of  the  examiner  by  the  air  in  the  bronchial  tubes, 
the  pulmonary  tissues  and  the  chest-wall.  In  health,  its 
distinctness  depends  on  the  depth  and  loudness  of  the  voice, 
so  that  it  may  be  very  faint  in  women  and  children.  In 
disease  it  is  diminished  or  abolished  by  agencies  which 
separate  the  lung  from  the  chest-wall,  such  as  hquid  or 
gaseous  effusion  in  the  pleural  cavity.  It  is  generally  lost  in 
tumour  of  the  lung,  but  is  preserved  and  often  increased 
over  pneumonic  and  tubercular  consohdations. 

Friction  fremitus  (due  to  pleural  friction)  and  rhonchal 
fremitus  (accompanying  a  rhonchus  or  rale)  can  sometimes 
be  detected  by  palpation,  but  the  corresponding  auscultatory 
phenomena  are  of  much  greater  value.  Moreover,  ausculta- 
tion may  be  required  to  distinguish  between  rhonchal  and 
friction  fremitus. 

Percussion. 

The  art  of  striking  the  body  so  as  to  produce  a  sound  for 
diagnostic  purposes  is  probably,  as  Gee  remarks,  as  old  as 
Hippocrates  (say  400  B.C.).  It  was  first  employed  in 
abdominal  diseases  to  distinguish  ascites  from  tympanites, 
and  its  use  was  extended  to  chest  affections  by  Auenbrugger 
m  1761.  Its  great  value,  however,  was  not  generally  recog- 
nised until  Corvisart  pubhshed  a  translation  of  Auen- 
brugger's  essay  in  1808. 

Percussion  is  performed  by  means  of  a  hammer  or  striker 
caUed  the  piessor,  and  usually  also  by  the  aid  of  a  pieximefer. 
In  practice,  the  middle  finger  of  the  right  hand  is  the  piessor 
generally  employed.  The  pleximeter  may  be  an  oval  or 
oblong  piece  of  ivory  or  vulcanite  which  is  firmly  applied 
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to  the  part  of  the  chest  exammed,  but  the  left  middle  finger 
is  generally  accepted  as  the  best  plexi meter  for  ordinary 
clinical  work.  When  percussion  is  made  by  the  medium 
of  the  finger  or  any  other  pleximeter,  it  is  described  as 
mediate.  When  no  pleximeter  is  used,  it  is  immediate. 
Thus  the  clavicles  are  usually  struck  immediately. 

The  principle  underlying  percussion  is  that  a  smart  tap 
over  an  air-filled  organ  gives  rise  to  a  sound  in  addition  to 
that  which  is  due  to  the  impact  ;  whereas  in  the  case  of  a 
sohd  organ,  any  sound  produced  is  due  simply  to  the  impact. 
Percussion  in  the  latter  case  is  dull  ;  in  the  former,. clear. 

Moreover,  clear  notes  are  of  two  kinds  :  the  one  drum-hke 
or  tympanitic,  and  the  other  non-tympanitic.  Tympanicity 
does  not  depend  on  the  volume  of  air  present,  since  it  may 
be  detected  over  a  cavity  an  inch  or  two  in  diameter, 
whereas  it  is  not  detected  over  the  normal  lung  owing  to 
the  minute  subdivision  of  the  contained  air. 

Percussion  notes  then  are  dull  or  clear,  and  clear  notes 
are  tympanitic  or  non-tympanitic.  Clear  notes,  whether 
tympanitic  or  non-tympanitic,  may  be  of  high  or  low  pitch. 

By  means  of  percussion  we  are  enabled  (i)  to  ascertain 
whether  a  certain  portion  of  the  chest  yields  the  normal 
clear  sound,  or  an  abnormal  clear  sound,  or  a  dull  sound  ; 
(2)  to  dehmit  an  air-filled  from  a  non-air-filled  organ  {e.g., 
the  lung  from  the  heart  or  liver)  ;  and  (3)  to  ascertam  the 
resistance  offered  by  the  part  (the  liver,  the  heart,  a  con- 
sohdated  lung,  and  a  sohd  or  hquid  pleural  effusion  bemg 
less  compressible  and  more  resistant  than  a  normal  or 
emphysematous  lung  or  a  pneumothorax). 

Changes  in  Pulmonary  Percussion  ^oie.-Hy  per  resonance, 
or  an  abnormal  degree  of  clearness,  is  observed  m  some  cases 
of  emphysema.  Impairment  of  the  clear  percussion  m  all 
degrees  down  to  absolute  dulness,  results  from  consohdat  on 
of  the  lung  or  from  the  presence  of  hqmd  effusion  m  the 
p leu  II  cavity.  The  normal  clear  note  of  the  lung  is 
replaced  by  I  tympanic  note  m  pneumothorax  and  over  a 
arS  p—  cavity.  Sometimes  a  diminution  m  the 
volume  of  the  percussion  sound  is  accompanied  by  a 
Change  of  quality,  so  that  the  note  is  recognised  as  dull- 
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tympanitic.  Under  certain  circumstances  a  variety  of  per- 
cussion note  is  obtained  which  is  called  subtympanitic, 
tracheal  or  tubular.  It  is  supposed  to  resemble  the  note 
obtained  over  the  trachea  when  the  mouth  is  open,  and  is 
often  met  with  over  the  affected  portion  of  lung  in  certain 
stages  of  pneumonia.  Another  instance  of  this  sub- 
tympanitic percussion  is  the  Skodaic  resonance^  obtained 
over  the  lung  above  the  level  of  dulness  in  cases  of  liquid 
pleural  effusion. 

A  percussion  sound  which  scarcely  lends  itself  to  the 
above  classification  is  the  cracked-pot  sound  (metalhc  chink), 
which  is  obtained  by  percussion  over  a  pulmonary  cavity 
communicating  with  a  bronchus,  if  the  patient's  mouth  is 
open.  It  may  be  obtained,  however,  over  the  chests  of 
healthy  crying  children.  It  may  be  imitated  by  clasping 
the  hands  loosely,  and  striking  the  back  of  one  of  them  on 
the  knee. 

Auscultation. 

This  method  of  physical  diagnosis  was  discovered  in  1816 
by  Laennec,  who  published  his  great  work  on  mediate 
auscultation  three  years  later.  Immediate  auscultation  is 
sometimes  useful,  e.g.,  in  young  children  who  are  frightened 
by  the  sight  of  any  instrument  ;  but  as  a  rule  auscultation  is 
mediate,  and  carried  out  by  the  aid  of  a  stethoscope.  In  the 
case  of  the  respiratory  organs,  three  kinds  of  phenomena  are 
studied  by  this  method,  viz.,  (i)  the  respiratory  murmur 
which  may  be  changed  either  quantitatively  or  quahtatively  ' 
(2)  the  vocal  resonance,  which  may  hkewise  undergo  a 
quantitative  or  a  qualitative  change  ;  and  (3)  adventitious 
sounds  or  accompaniments,  not  heard  under  normal  con- 
ditions, and  including  rales  and  friction  sounds 

(I)  Two  kinds  of  Breath-Sound  can  be  heard  in  a  healthy 
individual  :  vesicular  breathing,  which  is  audible  over  most 
of  the  gspongy  lung  substance  ;  and  bronchial  breathing 
which  IS  heard  over  the  large  bronchi  and  the  trachea.  The 

inth^TersiW^^^^^  (1805-1881),  who  was  Professor 

tne  university  of  Vienna  from  1846  to  1871     His  frrpnf  '  T^^^-^.- 
on  Percussion  and  Auscultation  ■  was  published  ii  .839 
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vesicular  breath-sound  is  due  to  the  friction  of  air  passing 
between  the  finest  bronchial  tubes  and  the  air-sacs,  and 
also  to  conduction  from  the  glottis.  Under  ordinary  cir- 
cumstances, the  sound  which  accompanies  inspiration  is 
soft  and  breezy,  has  the  same  duration  as  the  inspiratory 
act  itself,  and  fades  without  perceptible  interval  into  the 
expiratory  murmur.  The  latter  is  faint  in  comparison  with 
the  inspiratory  murmur,  and  is  only  perceptible  during  one- 
third  or  even  less  of  the  expiratory  act.  In  bronchial 
breathing,  the  expiratory  and  inspiratory  portions  are  almost 
alike  in  length  and  in  pitch  ;  they  are  distinctly  separated 
from  one  another  ;  and  they  have  a  hollow,  blowing  quality. 
The  sounds  are  produced  at  the  glottis,  and  conducted  along 

the  air-passages. 

Changes  in  the  Brea.th-Sounds.—Enfeeblement  of  the  vesi- 
cular murmur  means  weak  production  or  weak  conduction. 
The  person  may  be  breathing  very  cahnly,  or  the  bronchial 
tubes  may  be  obstructed  ;  or  there  may  be  a  thick  layer  of 
fat  and  muscle  outside  the  chest-wall,  or  a  collection  of  fluid 
in  the  pleura  interfering  with  the  conduction  to  the  ear. 
Enfeeblement  occasionally  amounts  to  complete  suppression. 

Exaggeration  of  the  breath-sounds  is  known  also  as 
j)uerile  breathing  because  it  is  normal  in  children,  who  breathe 
quickly  and  have  thin  chest-walls.  In  adults  who  have 
disease  in  a  limited  portion  of  lung,  puerile  breathmg  of  a 
compensatory  nature  may  be  observed  over  the  healthy  parts. 

In  jerky,  cogwheel,  interrupted,  or  wavy  breathing,  the 
inspiratory' and  sometimes  the  expiratory  murmur  is  broken 
up  into  two  or  more  portions.  The  phenomenon  has  no 
clinical  importance. 

Bronchial  breathing  replaces  vesicular  breathmg  m  cases 
of  consolidation  and  of  cavity.  On  the  one  hand,  destruc- 
tion or  fining  up  of  the  vesicles  prevents  the  movement  of 
air  into  them,  and  on  the  other  hand,  the  less  spongy  con- 
dition of  the  lung  tissue  favours  the  conduction  of  that 
element  in  the  breath-sound  which  is  produced  at  the  glottis. 

Cavernous  breathing  is  bronchial  breathing  of  low  pitch 
and  intensely  hollow  quahty.  It  may  be  observed  over  a 
large  pulmonary  cavity. 
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Tubular  breathing  is  bronchial  breathing  of  high  pitch  and 
a  pecuhar  whiffing  quahty.  It  is  chiefly  noted  over  hepa- 
tised  lung,  and  points  to  a  lesion  at  the  surface. 

Amphoric  Phenomena  are  four  physical  signs  which  may 
be  met  with  in  connection  with  a  large  cavity  containing  air, 
usually  a  pneumothorax,  but  occasionally  a  very  large  intra- 
pulmonary  cavity.  The  first  two  are  developed  spontane- 
ously ;  the  last  two  are  elicited  by  the  observer. 

Amphoric  hum  {amphoric  echo)  is  metallic  resonance 
similar  to  that  which  is  perceived  on  blowing,  coughing, 
etc.,  into  a  large  empty  bottle.  It  may  accompany  the 
breath-sounds,  rales,  the  voice,  cough,  and  the  cardiac 
sounds. 

Metallic  tinkle  is  a  sound  like  that  produced  when  a  vessel 
of  glass  or  metal  is  gently  struck  with  a  pin.  It  may  accom- 
pany the  breath-sound,  voice,  and  cough. 

Metallic  ring  {bell-sound,  amphoric  note,  empty  bottle 
note,  coin  sound,  bruit  d'airain)  is  the  metallic  ring  of  a 
percussion  note  as  observed  by  auscultation.  Whilst  the 
physician  auscultates  the  chest,  an  assistant  percusses  over 
another  part  of  the  cavity,  using  one  coin  as  a  pleximeter 
and  another  as  a  plessor. 

Succussion  sound  (well  known  to  Hippocrates,  and  there- 
fore sometimes  called  Hippocratic  succussion  sound)  is  the 
splashing  sound  induced  by  shaking  a  mixture  of  air  and 
liquid  such  as  is  contained  in  the  chest  in  pyopneumo- 
thorax. 

The  first  three  amphoric  phenomena  are  indicative  of  a 
large  air-filled  cavity  ;  the  fourth  requires  the  presence  of 
liquid  in  addition. 

(2)  Vocal  Resonance  is  the  voice  heard  by  auscultation. 
The  fundamental  tone  of  the  voice  is  produced  at  the  glottis  ; 
the  articulated  overtones  are  generated  in  the  mouth.  Just 
as  there  are  two  kinds  of  breath-sound,  so  there  are  two 
kinds  of  vocal  resonance.  Bronchophony  is  the  clear  sound 
of  the  voice  as  heard  on  auscultation  over  the  trachea  and 
larger  bronchi.  The  normal  vocal  resonance  heard  over 
spongy  lung  tissue  is  muffled,  and  is  less  loud  than  that 
heard  over  the  bronchi,  owing  to  the  distance  from  the 
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larynx,  and  still  more  owing  to  the  spongy  character  of  the 
conducting  lung  tissue.  Loudness,  however,  is  not  the 
important  point,  and  indeed  the  fundamental  glottic  sound 
may  drown  the  articulated  overtones.  In  such  a  case  the 
patient  should  be  asked  to  whisper,  and  whispered  broncho- 
phony may  then  become  quite  evident.  Bronchophony 
heard  over  the  lung  points  to  consolidation  or  cavity,  and 
is  explained  in  the  same  way  as  bronchial  breathing. 

Pectoriloquy  (breast-speech)  is  an  exquisite  degree  of 
bronchophony.  The  whispered  form  is  particularly  striking 
in  pneumonic  consolidation.  Like  tubular  breathing,  it 
indicates  a  surface  lesion. 

Mgophony  is  bronchophony  with  a  tremulous,  bleating  and 
nasal  quahty.  It  is  heard  principally  at  the  back  of  the 
chest  in  cases  where  a  thin  layer  of  pleural  effusion  separates 
the  lung  from  the  thoracic  wall,  and  has  been  attributed  to 
the  effusion  intercepting  the  fundamental  laryngeal  tone 
more  than  the  overtones  or  harmonics. 

Diminution  of  vocal  resonance  is  caused  by  obstruction  of  a 
main  bronchus,  by  agencies  which  separate  the  lung  from 
the  chest-wall  (pleural  effusion,  thickening  of  the  pleura, 
etc.),  and  by  emphysema.  In  abundant  pleural  effusion,  and 
in  pneumothorax,  the  vocal  resonance  may  be  abohshed. 

The  study  of  vocal  resonance  is  chiefly  of  corroborative 
value,  but  it  may  be  important  if  breathing  is  very  faint 
or  very  noisy.  Crying  in  children  may  be  studied  like  the 
articulate  voice  in  adults. 

(3)  Adventitious  Sounds  {accompaniments)  are  additions 
to,  and  not  modifications  of,  the  sounds  normally  perceived 
by  auscultation. 

Rales  or  rhonchi  are  variously  classified.  According^  to 
one  method  they  are  divided  into  dry  and  moist  ;  dry  rales 
being  subdivided  into  sonorous  and  sibilant,  and  moist  rales 
into  mucous  and  crepitant.  Some  writers  confine  the  term 
rhonchi  to  dry  rales,  and  distinguish  moist  rales  as  crepita- 
tions. A  convenient  division,  which,  moreover,  follows  the 
lines  of  Laennec,  is  into  dry,  mucous,  and  crepitant. 

Dry  rales  are  called  sonorous  if  of  low  pitch,  and  sibilant 
if  of  high  pitch.    They  are  the  snoring  and  cooing  sounds 
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popularly  known  as  '  wheezing,'  and  are  due  to  local  narrow- 
ing of  the  bronchial  tubes  by  mucous  secretion.  They  may 
be  accompanied  by  rhonchal  fremitus. 

Mucous  rales  give  the  impression  of  bubbles  bursting,  and 
are  due  to  air  passing  through  liquid  in  the  bronchial  tubes 
or  in  the  pulmonary  alveoli.  The  liquid  may  be  mucus  or 
pus,  as  in  bronchitis  and  phthisis  ;  blood,  as  in  haemoptysis  ; 
or  serum,  as  in  pulmonary  oedema.  When  the  rale  is  so 
small  as  almost  to  resemble  the  crepitant  rale,  it  is  called 
subcrepitant.  Consolidation  of  the  lung  tissue  makes  it  par- 
ticularly definite  or  articulate,  as  is  observed  in  the  sub- 
crepitant rale  of  the  resolution  stage  of  pneumonia  which  is 
known  as  the  crepitus  redux.  Moist  crackles,  or  clicking 
rales,  or  consonating  rales  are  sharply  defined  or  even 
metalhc,  and  are  heard  over  softening  caseous  matter. 
Moist  rales  which  lack  this  clear,  ringing  quality  are  some- 
times distinguished  as  bubbling  or  non-consonating.  The 
coarse  and  hollow  mucous  rales  produced  in  a  cavity  of 
moderate  size  are  described  as  cavernous  or  gurgling. 
Crackling  rales  are  apt  to  obscure  the  breath-sounds. 

Crepitant  rales  are  not  so  well  understood  as  the  others. 
They  are  extremely  fine  crackling  sounds  heard  chiefly  in 
the  later  part  of  inspiration.  They  have  been  compared  to 
the  sound  produced  by  rubbing  the  hair  between  the  finger 
and  thumb  close  to  the  ear,  and  to  the  crackUng  of  salt 
thrown  on  the  fire.  They  are  possibly  in  some  cases  very 
fine  mucous  rales,  but  it  is  generaUy  believed  that  they  are 
due  to  abrupt  opening  up  of  collapsed  alveoh  whose  walls 
have  been  stuck  together  by  a  smah  amount  of  exudation. 
These  rales  are  heard  in  the  early  stage  of  pneumonia,  in 
pulmonary  oedema,  and  in  collapse.  Collapse  explains 
their  frequent  occurrence  at  the  posterior  bases,  and  their 
disappearance  after  a  few  deep  inspirations. 

Pleural  friction  sounds  are  due  to  the  rubbing  of  roughened 
pleural  surfaces  in  respiration.  Under  normal  conditions, 
the  surfaces  move  on  one  another  without  noise,  but  if  they 
are  roughened  by  inflammatory  exudation,  tubercles  or  new 
growths,  friction  is  produced.  The  sound  may  be  soft  or 
harsh.    Sometimes  it  is  very  coarse  and  distinctly  super^ 
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ficial  in  quality.  It  may  be  heard  at  any  part,  but  is 
specially  common  in  the  lower  half  of  the  posterior  and 
lateral  aspects  of  the  chest.  It  is  generally  unilateral.  It 
may  accompany  inspiration  or  expiration,  or  both,  or  a 
part  of  either.  In  many  cases,  the  intrapulmonary  sounds 
are  unaltered.  Coughing  may  remove  rales  or  crepitations, 
but  does  not  remove  friction  sounds. 

Pleuro-pericardial  friction  {pulsatile  friction  sound)  is  a 
friction  sound  which  is  due  to  roughening  of  pleural  surfaces, 
but  its  rhythm  coincides  with,  or  is  at  least  modified  by, 
the  cardiac  action.  It  is  attributable  to  disease  of  that  part 
of  the  pleura  which  overlaps  the  pericardium,  and  is  accord- 
ingly heard  about  the  margins  of  the  superficial  cardiac 
dulness.  It  may  become  less  marked  if  the  breathing  is 
arrested,  and  examination  may  reveal  undoubted  pleural 
friction  elsewhere. 


THE  SPUTUM. 

In  former  centuries  the  sputum  was  studied  with  care,  but 
it  became  somewhat  neglected  after  the  introduction  of 
auscultation  and  percussion.  In  the  latter  part  of  last 
century,  however,  a  new  interest  was  aroused  in  its  investi- 
gation, when  the  great  significance  of  the  presence  of 
tubercle  bacilh  and  elastic  tissue  came  to  be  recognised. 

In  perfect  health,  there  is  httle  or  no  expectoration,  any 
little  secretion  that  comes  up  from  the  respiratory  tract 
being  caught  by  the  pharyngeal  muscles  and  swaUowed. 
In  large  towns,  however,  where  the  atmosphere  contains 
irritating  substances,  the  normal  secretions  may  be  in 
excess,  so  that  the  individual  has  a  slight  spit.  This  con- 
sists chiefly  of  tenacious  mucus,  and  often  contains  black 
carbonaceous  pigment. 

The  quantity  of  the  sputum  in  disease  varies  greatly. 
Children  as  a  rule,  and  women  sometimes,  do  not  ex- 
pectorate .1    In  pneumonia  there  may  be  scarcely  enough 

1  In  the  case  of  little  children,  the  sputum  may  be  obtained  for 
examination  by  covering  the  finger  with  gauze  and  inserting  it  into 
the  aperture  of  the  glottis.  This  excites  cough,  and  the  secretions  ot 
the  respiratory  tract  are  ejected  on  to  the  gauze. 
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in  twenty-four  hours  to  cover  the  bottom  of  the  spittoon, 
while  in  bronchorrhoea  it  may  amount  to  pints.  In  catarrhal 
affections,  a  diminution  may  take  place  before  death. 

The  odour  is  usually  disagreeable,  but  not  strong.  In 
bronchiectasis,  and  still  more  in  pulmonary  gangrene,  it  is 
horribly  offensive. 

The  colour  varies  much.  A  mucous  sputum  is  trans- 
parent and  colourless,  or  may  be  blackened  by  carbon. 
The  sputum  may  acquire  various  tints  from  the  presence 
of  blood  (yellow,  brown,  red  or  green),  or  bile,  or  pig- 
ments (red,  blue,  etc.)  employed  in  different  commercial 
industries. 

The  taste  is  sweet  when  pus  is  present.  Sometimes  it  is 
salt.    In  gangrene  it  is  offensive. 

The  consistence  varies  much.  In  pulmonary  oedema,  it 
is  watery.  In  pneumonia,  it  is  very  tenacious.  The  sputa 
may  run  together  in  the  spittoon,  or  they  may  remain 
discrete  as  globular  or  'nummular '  masses.  The  latter  are 
specially  associated  with  phthisis. 

The  specific  gravity  also  varies.  Sputa  that  are  thoroughly 
aerated  float  in  water.  Sputa  which  sink  in  water  were 
regarded  by  the  ancients  as  of  bad  omen  ;  they  are  sugges- 
tive of  profuse  suppuration,  and  therefore  of  phthisis,  but 
they  may  be  due  to  bronchitis. 

The  sputum  may  contain  pieces  of  membrane  in  cases  of 
diphtheria  ;  casts  of  the  bronchi  in  fibrinous  bronchitis  ; 
moulds  of  the  pulmonary  alveoli  in  pneumonia  ;  calcareous 
particles  from  old  tubercular  foci  in  the  lungs  ;  and 
Curschmann's  spirals  and  Charcot  -  Leyden  crystals  in 
asthma. 

A  mucous  expectoration  (clear  and  tenacious)  occurs  in 
some  healthy  people  in  large  towns,  and  is  also  seen  in  the 
early  stage  of  acute  bronchitis. 

A  purulent  sputum  may  result  from  rupture  of  an  abscess 
of  the  lung  or  liver,  or  of  an  empyema,  into  the  air-passages. 

A  muco-purulent  expectoration  is  the  commonest  of  all. 
It  occurs  in  acute  bronchitis  at  any  stage  except  the  com- 
mencement. It  is  the  variety  regularly  seen  in  chronic 
bronchitis. 
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A  serous  (watery)  sputum  is  observed  in  oedema  of  the 
lungs,  and  sometimes  in  bronchorrhoea. 

Blood  is  present  in  the  sputum  under  many  different 
circumstances.  It  is  important  to  exclude  blood  derived 
from  the  gums,  nose,  etc.  Blood  in  very  small  quantity 
may  come  from  the  larynx  or  trachea  in  bronchitis,  as  a 
result  of  the  strain  of  coughing.  It  may  also  come  from 
ulcerative  lesions  (tuberculosis,  cancer,  etc.)  of  the  larynx, 
trachea  and  bronchi.  Haemoptysis,  however,  is  usually  due 
to  some  lesions  in  the  lungs  or  finer  bronchi. 

In  phthisis,  there  are  two  forms,  the  early  and  the  late, 
the  former  being  due  to  diapedesis  or  possibly  to  actual 
rupture  of  small  vessels,  and  the  latter  to  rupture  of  an 
aneurysm  of  a  branch  of  the  pulmonary  artery.  Haemop- 
tysis sometimes  occurs  in  bronchiectasis,  and  in  hsemor- 
rhagic  diseases  such  as  purpura.  In  heart  disease, 
haemoptysis  is  a  common  consequence  of  the  high  tension 
in  the  pulmonary  system  of  vessels.  It  is  specially  related 
to  mitral  disease,  and  particularly  mitral  stenosis.  Haemop- 
tysis is  also  caused  by  pulmonary  infarction,  whether 
secondary  to  heart  disease  or  to  some  other  condition.  Small 
leakages  may  take  place  from  an  aortic  aneurysm  into  the 
trachea  or  into  a  bronchus  for  some  time  before  the  fatal 
hcemorrhage  occurs.  Vicarious  menstruation,  in  the  form 
of  haemoptysis,  though  occasionally  genuine,  is  too  often 
attributable  to  pulmonary  tuberculosis. 

The  prune-juice  expectoration  seen  in  some  cases  of 
pneumonia  going  on  to  fatal  oedema  is  dark-red  or  brown, 
watery,  frothy  and  abundant. 

Red-currant  jelly  expectoration  is  specially  characteristic 
of  malignant  disease  of  the  lung. 

Elastic  tissue  in  the  sputum  is  an  important  evidence  of 
phthisis.  Quite  exceptionally  it  is  met  with  under  other 
circumstances  (bronchiectasis,  gangrene,  etc.). 

Tubercle  bacilli  in  the.  sputum  are  certain  evidence  of 
tuberculosis. 
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DISEASES  OF  THE  NOSE  AND  NASO-PHARYNX. 

i.  Acute  Coryza 

(Acute  Catarrhal  Rhinitis  and  Naso-pharyngitis. 
Acute  Nasal  and  Naso-pharyngeal  Catarrh. 
Cold  in  the  Head). 

Etiology. — Acute  coryza  may  result  from  the  inhalation  of 
irritating  fumes,  or  from  the  internal  use  of  certain  drugs, 
such  as  iodide  of  potassium,  or  it  may  be  part  of  an  in- 
fectious fever  such  as  measles.  More  frequently,  however, 
it  is  an  independent  affection  which  is  generally  attributed 
to  a  chill.  It  often  occurs  in  epidemics,  especially  in 
changeable  weather.  The  immediate  cause  is  probably  a 
microbe,  and  a  Diplococcus  coryzcB  or  Micrococcus  catar- 
rhalis  has  been  described. 

Symptoms. — The  patient  feels  out  of  sorts,  sneezes,  and 
has  slight  headache  and  chilliness.  There  may  be  slight 
elevation  of  temperature.  The  swelling  of  the  mucous 
membrane  and  erectile  tissue  of  the  nose  causes  a  feeling 
of  dryness  and  obstruction,  a  sense  of  being  '  stuffed  up,' 
so  that  breathing  is  carried  on  through  the  mouth.  There 
is  a  sense  of  dryness  about  the  pharynx.  The  nasal  con- 
dition causes  impairment  of  smell,  and  the  catarrh  of  the 
naso-pharynx  is  apt  to  involve  the  Eustachian  tubes  and 
interfere  with  hearing.  Shortly  after  the  feeling  of  dryness 
sets  in  in  the  nose,  a  thin  serous  exudation  begins  to  flow 
in  considerable  quantity,  and  after  a  time  this  gives  place 
to  a  highly  purulent  discharge.  Still  later  the  secretion 
becomes  mucous  and  tough,  and  after  a  time  it  gradually 
ceases. 

The  disease  usuaUy  runs  its  course  in  a  few  days,  but  the 
mucous  discharge  may  go  on  for  some  time  longer.  The 
catarrh  may  spread  up  to  the  conjunctivae  and  frontal 
sinuses,  and  down  to  the  larynx,  trachea  and  bronchi. 

The  important  point  in  diagnosis  is  not  to  overlook  such 
diseases  as  influenza  and  measles. 

Treatment. — Exposure  should  be  avoided.  At  bedtime 
the  patient  should  have  a  hot  mustard  foot-bath,  and  .a 
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diaphoretic  powder  or  mixture.  If  there  is  fever,  he  should 
stay  in  bed.  Great  discomfort  about  the  parts  may  be 
temporarily  relieved  by  a  spray  of  cocaine  (i  per  cent, 
solution  of  the  hydrochloride).  Menthol  and  camphor  (of 
each  8  grains  in  vaselin  3  drachms)  may  be  frequently 
applied  to  the  nasal  mucous  membrane.  When  con- 
valescence sets  in,  a  bitter  and  acid  tonic  and  a  change  of 
air  may  be  recommended. 

ii.  Chronic  Nasal  Catarrh. 

Three  forms  of  this  affection  deserve  notice  : 

(1)  Simple  Chronic  Rhinitis  {chronic  catarrhal  rhinitis, 
chronic  coryza)  is  characterised  by  increased  irritability  of 
the  nasal  mucous  membrane.  The  sufferer  catches  cold  very 
readily,  and  the  result  is  frequent  temporary  obstruction  of 
the  nose,  with  increase  of  secretion.  Children  who  suffer 
thus  have  often  postnasal  adenoids.  There  is  swelling  of 
the  mucosa  with  engorgement  of  the  erectile  tissue  over  the 
middle  and  lower  turbinated  bones.  The  sense  of  smell  is 
not  impaired.  The  disease  sometimes  progresses  into  the 
next  form. 

(2)  Chronic  Hypertrophic  Rhinitis  generally  begins 
in  childhood  as  a  sequel  of  simple  chronic  rhinitis.  It  often 
arises  in  connection  with  postnasal  adenoids  or  other  con- 
ditions which  obstruct  the  nares.  The  mucous  membrane 
is  red,  and  in  various  parts  thickened  from  hyperplasia  and 
granulation-tissue  development.  The  lower  turbinals,  the 
septum  and  the  naso-pharynx  near  the  Eustachian  tubes 
are  the  chief  seats  of  hypertrophy.  Mouth-breathing, 
deafness  and  a  nasal  tone  of  voice  are  apt  to  result. 

The  treatment  consists  in  cleansing  the  nostrils  by  the 
frequent  use  of  an  antiseptic  nasal  spray  ;  removing  adenoid 
vegetations,  nasal  spurs,  etc.,  and  applying  special  measures 
to  the  hypertrophied  mucous  membrane. 

(3)  Chronic  Atrophic  Rhinitis  [chronic  foetid  rhinitis, 
fcetid  coryza,  ozcBua).  Ozcena,  though  the  term  is  some- 
times applied  to  the  disease  now  to  be  described,  is,  strictly 
speaking,  a  symptom  (namely,  the  presence  of  foetid  nasal 
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discharge)  which  is  observed  in  various  diseases  of  the 
nose. 

Chronic  atrophic  rhinitis  is  most  common  in  girls,  and 
usuaUy  begins  in  the  second  decade  of  hfe.  The  nasal 
mucous  membrane,  the  erectile  tissue  and  the  subjacent 
bones  undergo  atrophy.  -The  secretion  dries  into  crusts, 
and  a  disgusting  smell,  due  to  the  activity  of  the  Bacillus 
fcetidus  ozcencB,  comes  from  the  nose.  The  patient's  sense 
of  smell  is  lost. 

The  disease  is  incurable,  but  the  foetor  may  be  minimised 
by  frequent  thorough  cleansing.  In  debilitated  subjects, 
cod-liver  oil  and  tonics  are  indicated. 

iii.  Hay  Fever 

(Summer  or  Autumnal  Catarrh.    Rose  Cold.  Rose 

Fever). 

Etiology. — Three  elements  may  be  recognised  under  this 
heading.  First,  there  is  a  neurotic  tendency,  and  this  is 
probably  why  the  disease  may  run  in  families.  Secondly, 
there  is  a  local  predisposition  in  the  nasal  mucous  mem- 
brane, which  is  often  hypersesthetic  and  presents  the  ap- 
pearances of  hypertrophic  rhinitis.  Thirdly,  the  immediate 
cause  is  something  directly  affecting  the  mucous  membrane 
— sometimes  changes  of  temperature,  but  very  often 
pollen  floating  in  the  atmosphere.  The  disease  does  not 
confine  itself  to  the  nasal  mucous  membrane,  but  affects 
also  the  mucosa  of  the  conjunctiva,  mouth,  pharynx, 
larynx  and  bronchi.  Susceptible  individuals  suffer  year 
after  year,  without  acquiring  any  active  immunity.  The 
pollen  of  GraminacecB  is  the  principal  cause  of  the  hay  fever 
of  Europe  and  the  'June  cold'  of  North  America,  whilst 
the  pollen  of  certain  species  of  ambrosia  and  solidago,  as 
well  as  that  of  asters  and  chrysanthemums,  is  the  cause 
of  the  more  formidable  and  widespread  autumnal  catarrh 
of  North  America. 

Symptoms. — Immediately  after  the  pollen  reaches  the 
mucous  membrane,  itching  sets  in,  and  this  is  followed  by 
the  usual  phenomena  of  coryza.    Occasionally  there  is  slight 
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fever.  Paroxysms  of  asthma  may  occur  in  connection 
with  the  changes  in  the  bronchial  mucosa.  The  period  of 
Uabihty  to  hay  fever  usually  extends  over  several  weeks  in 
summer. 

Treatment. — Dunbar  of  Hamburg  has  prepared  an  anti- 
toxic serum,  which  he  terms  '  .pollantin,'  by  inoculating 
horses  subcutaneously  with  a  toxin  obtained  from  active 
pollen.  This  toxin  appears  to  be  a  toxalbumin,  and  though 
highly  toxic  for  hay-fever  patients,  is  harmless  to  non- 
predisposed  individuals.  Pollantin,  when  properly  used,  is 
curative  in  a  large  proportion  of  cases.  It  is  not  adminis- 
tered subcutaneously,  but  is  applied  to  the  surface  of  the 
affected  mucous  membrane.  It  is  available  in  a  liquid  and 
a  dry  state.  Some  patients  prefer  the  liquid  for  the  eye 
and  the  powder  for  the  nose.  The  dose  of  the  liquid  is 
one  drop  for  each  eye  or  nostril ,  and  the  corresponding 
quantity  of  the  powder  is  about  the  bulk  of  a  lentil.  The 
applications  should  be  made  before  rising  each  morning, 
and  several  times  later  on  in  the  day.  The  doors  and 
windows  should  be  kept  closed  at  night  during  the  hay- 
fever  season. 

If  pollantin  is  not  available,  or  fails  to  give  relief,  the 
patient  should  remove  for  a  time  to  a  locality  free  from  the 
exciting  cause  of  the  attack  ;  he  might,  for  instance,  take  a 
voyage.  To  relieve  the  symptoms,  cocaine  solution  (5  to 
10  per  cent.)  or  adrenalin  chloride  solution  (i  in  1,000)  may 
be  carefully  sprayed  upon  all  the  mucous  surfaces  involved. 
If  the  disturbance  extends  down  to  the  bronchioles  {hay 
asthma),  the  remedies  employed  in  ordinary  asthmatic 
attacks  (stramonium,  nitre  paper,  etc.)  may  be  used.  The 
local  condition  in  the  nose  must  be  attended  to  ;  the  cautery 
may  do  much  good  in  chronic  hypertrophic  rhinitis.  It 
will  often  be  advisable  to  give  nervine  tonics  and  sedatives, 
such  as  arsenic,  quinine,  valerianate  of  zinc  and  potassium 
bromide.  A  formula  which  has  been  recommended  is  a  pill 
containing  zinc  phosphide  (gr.  i)  and  extract  of  bella- 
donna (gr.  1),  to  be  taken  thrice  daily. 
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iv.  Adenoid  Vegetations 

(Postnasal  Vegetations.    Adenoids.    Hypertrophy  of 
THE  Pharyngeal  Tonsil). 

These  growths  are  due  to  hypertrophy  of  Luschka's  tonsil 
(the  pharyngeal  tonsil),  the  mass  of  lymphoid  tissue  which 
extends  across  the  roof  and  back  of  the  naso-pharynx 
between  the  orifices  of  the  two  Eustachian  tubes.  Normally 
well  marked  in  the  young  child,  this  tissue  (like  that  of  the 
faucial  tonsils)  tends  to  become  firmer  and  less  bulky  after 
puberty.  Hypertrophy  to  an  extent  that  constitutes  a 
postnasal  growth  is  very  common  between  five  and  fifteen, 
but  may  be  met  with  at  any  age.i  There  may  be  no  definite 
symptoms,  and  the  growths  may  shrink  or  disappear  of  their 
own  accord  at  puberty.  But  serious  harm  often  results. 
The  growths  may  obstruct  the  nares  and  cause  mouth- 
breathing,  with  a  consequent  liability  to  frequently  recurring 
catarrh  of  the  nose,  pharynx,  larynx,  and  lungs.  The 
growths  and  the  catarrh  lead  to  obstruction  of  the 
Eustachian  tubes,  deafness,  and  otitis  media.  Infections 
which  specially  attack  the  throat  are  rendered  more 
dangerous  by  the  presence  of  these  growths.  Deformities 
of  the  chest  are  brought  about  by  the  obstruction  caused  to 
inspiration.  In  bad  cases,  there  is  impaired  mental  develop- 
ment, characterised  especially  by  inability  to  fix  the  attention 
{aprosexia).  Adenoids  may  also  give  rise  to  various  reflex 
neuroses  such  as  asthma,  incontinence  of  urine,  sneezing, 
etc.  Modern  investigations  show  that  chronic  enlargement 
of  the  faucial  tonsils  almost  never  exists  in  children  without 
corresponding  disease  of  Luschka's  tonsil  ;  and  further,  that 
adenoids  are  frequently  present  without  enlargement  of 
the  faucial  tonsils.  The  existence  of  postnasal  growths  can 
often  be  determined  from  the  physiognomy.  Corroborative 
evidence  is  obtained  by  digital  exploration,  and  occasionally 
by  posterior  rhinoscopy. 

1  Though,  it  was  previously  known  to  exist,  the  great  frequency  and 
importance  of  this  disease  were  first  pointed  out  by  Meyer  of  Copen- 
hagen in  1868. 
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Treatment. — As  soon  as  any  symptoms  appear,  the  ade- 
noids ought  to  be  removed.  In  a  large  proportion  of  cases, 
tonsillotomy  is  indicated  at  the  same  time. 

V.  Epistaxis  (Rhinorrhagia). 

Etiology. — Bleeding  from  the  nose  occurs  under  many 
conditions,  both  local  and  general.  It  is  specially  prevalent 
between  ten  and  twenty-five  years  of  age,  possibly  owing  to 
delicacy  of  the  vessels,  and  also  in  elderly  people  whose 
vessels  are  likely  to  be  degenerate.  Among  local  causes  are 
blows,  picking  of  the  nose,  violent  sneezing,  fracture  of  the 
base  of  the  skull,  and  catarrhal,  strumous  and  syphilitic 
lesions.  The  general  causes  include  hgemorrhagic  diseases, 
such  as  haemophilia,  purpura  and  scurvy;  the  anaemias ;  cir- 
rhosis of  the  liver ;  and  certain  infectious  fevers,  such  as 
enteric.  Epistaxis  is  common  at  puberty,  and  in  the  case  of 
girls  is  sometimes  regarded  as  vicarious  menstruation.  In 
elderly  and  plethoric  persons  it  may  be  explained  by  the 
existence  of  high  tension,  and  its  occurrence  may  be  followed 
by  relief  of  headache,  giddiness,  and  other  premonitory 
symptoms  of  apoplexy. i 

Morbid  Anatomy. — The  usual  condition  is  oozing  from 
veins  or  capillaries,  due  to  increased  blood-pressure,  changes 
in  the  vessel-walls,  or  changes  in  the  blood.  Spontaneous 
epistaxis  usually  comes  from  the  lower  and  anterior  part 
of  the  cartilaginous  septum  ;  this  is  rarely  dangerous, 
though  apt  to  recur.  In  other  cases  bleeding  may  be  from 
the  anterior  ethmoidal  veins,  which  are  closely  connected 
with  the  intracranial  circulation  ;  such  haemorrhage  may  be 
profuse  and  obstinate.  When  due  to  general  causes,  such 
as  hemophilia  and  purpura,  the  bleeding  may  take  place 
from  numerous  points  of  the  mucous  membrane. 2  In  cases 
of  trauma  and  ulceration  the  haemorrhage  may  be  arterial. 

1  Of  epistaxis  Sir  Thomas  Watson  remarks  :  '  Sometimes  it  is  a 
remedy  ;  sometimes  a  warning  ;  sometimes  really  in  itself  a  disease  ' 
('  Lectures  on  the  Principles  and  Practice  of  Physic,'  4th  ed.,  1857, 

i->  793)- 

2  See  A.  Brown  Kelly,  Lancet,  February  24,  1900. 
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If  the  cause  is  not  at  once  apparent,  the  urine,  heart, 
arteries,  lungs  and  hver  should  be  examined. 

Treatment. — Shght  attacks  which  tend  to  cease  spontane- 
ously do  not  call  for  treatment.  In  plethora  or  high 
tension,  bleeding  should  not  be  hastily  arrested.  If 
the  haemorrhage  is  severe,  cloths  wet  with  ice-cold  water 
may  be  apphed  to  the  nose  and  forehead  as  the  patient  lies 
on  his  back  with  the  head  slightly  raised.  Sometimes  a 
douche  of  hot  water  acts  better  than  cold.  The  arms 
should  be  elevated.  Cotton-wool  soaked  with  alum  solu- 
tion or  with  adrenalin  chloride  solution  may  be  pushed 
into  the  nostril.  If  the  bleeding-point  can  be  discovered, 
it  may  be  touched  with  the  cautery.  If  these  measures  fail, 
the  nares  must  be  plugged. 

DISEASES  OF  THE  LARYNX, 
i.  Acute  Catarrhal  Laryngitis. 

Etiology. — The  disease  is  predisposed  to  by  constitutional 
debility  of  any  kind.  The  immediate  cause  is  generally 
exposure  to  cold,  but  the  catarrh  may  result  from  sudden 
changes  of  temperature,  inhalation  of  irritant  vapours  or 
dust,  and  overuse  of  the  voice.  Of  all  causes,  the  inhalation 
of  cold  moist  air  by  one  who  is  habitually  a  mouth-breather, 
or  whose  nasal  passages  are  temporarily  obstructed  by  nasal 
catarrh,  is  perhaps  the  most  important.  The  inflammation 
may  be  confined  to  the  larynx,  or  may  be  part  of  a  more 
extensive  catarrh.  It  may  occur  by  itself  or  be  associated 
with  some  other  disease,  such  as  measles.  It  is  most 
common  in  adults,  but  most  dangerous  in  children. 

Morbid  Anatomy. — There  is  hyperaemia  and  swehing  of  the 
mucous  membrane  with  disordered  secretion.  The  latter 
is  at  first  diminished  in  quantity,  glairy,  and  rich  in  mucin:. 
It  afterwards  becomes  abundant  and  ricli  in  degenerated 
cells. 

Symptoms.— There  is  soreness  and  tickling  about  the 
larynx,  with  cough  and  hoarseness.  Attempts  to  speak 
cause  fatigue  and  sometimes  pain.  In  severe  cases,  the 
voice  is  lost  and  the  cough  has  a  pecuHar  quality.    If  the 
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pharynx  is  simultaneously  inflamed,  deglutition  may  be 
painful.  At  the  outset  there  are  generally  febrile  symptoms. 
The  symptoms  usually  pass  off  after  a  few  days.  Quite 
exceptionally  the  swelling  is  so  great  as  to  cause  urgent 
dyspnoea,  so  that  tracheotomy  may  be  required  to  save  the 
patient's  life.  The  laryngoscope  shows  an  increase  of 
colour,  but  the  vocal  cords  may  be  unchanged  whilst  other 
parts  are  much  inflamed.  Paresis  of  the  cords  is  often  ob- 
served, and  is  doubtless  to  a  large  extent  mechanical.  The 
disease  as  met  with  in  children  is  separately  described. 
(See  Spasmodic  Laryngitis.) 

Diagnosis. — In  doubtful  cases  this  depends  on  laryngo- 
scopic  examination.  The  two  diseases  to  be  excluded  are 
diphtheria  and  laryngismus  stridulus.  A  history  of  exposure, 
and  the  presence  of  a  more  extensive  catarrh  of  the  respira- 
tory tract,  favour  a  diagnosis  of  laryngeal  catarrh.  In 
diphtheria  the  symptoms  are  likely  to  be  more  severe, 
membrane  may  be  visible  on  the  fauces  and  pharynx,  and 
the  lymph  glands  may  be  enlarged. 

Treatment. — In  severe  cases  the  patient  should  rest  in  bed  ; 
in  mild  cases  he  may  sit  in  a  warm  room.  A  diuretic  and 
diaphoretic  mixture  with  a  mercurial  purge  is  often  all  the 
medicine  that  is  necessary.  For  troublesome  pain  or  cough, 
chlorodyne  may  be  given  at  bedtime,  and  steam,  medicated 
with  chloroform,  benzoin,  or  conium,  may  be  recommended 
for  inhalation.  If  the  nose  or  naso-pharynx  is  at  fault, 
menthol  or  some  other  topical  application  in  the  form  of  a 
spray  or  ointment  should  at  once  be  prescribed.  Any 
permanent  cause  of  nasal  obstruction  must  be  attended  to. 


ii.  Phlegmonous  Laryngitis 

(CEdema  of  the  Larynx.    (Edema  Glottidis.  (Edema- 
tous Laryngitis.    Laryngeal  Cellulitis). 

Etiology.— (Edema  of  the  larynx  is  much  more  fre- 
quently secondary  than  primary.  It  is  often  due  to  exten- 
sion of  inflammation  from  the  pharynx  or  other  neighbourmg 
parts.  It  sometimes  comphcates  syphilitic  and  tubercular 
laryngeal  disease.    It  may,  however,  be  due  to  mechanical 
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injury  or  to  irritation  by  corrosive  substances  or  boiling 
water.  It  may  occur  by  itself  as  a  result  of  septic  infection, 
or  may  be  associated  with  kidney  disease  or  with  various 
infectious  diseases,  such  as  scarlet  fever,  small-pox,  ery- 
sipelas and  pyaemia.  Sometimes,  however,  it  is  primary, 
predisposed  to  by  debility  or  fatigue,  and  excited  by 
exposure.    The  disease  is  seldom  seen  in  childhood. 

Morbid  Anatomy. — In  the  submucous  tissue,  there  is  an 
inflammatory  exudation  of  a  serous,  sero-fibrinous  or  puru- 
lent character.  The  mucous  membrane  is  swollen  and  dull 
red  in  colour.  The  ary-epiglottic  folds  and  epiglottis  tend 
to  suffer  most  readily.  In  most  cases  the  severe  swelling  is 
confined  to  the  tissue  covering  one  arytenoid,  and  as  its  bulk 
may  be  two  or  three  times  the  normal,  serious  stenosis  is 
produced. 

Symptoms. — These  often  point  to  laryngitis  of  great 
severity,  but  the  dyspnoea  becomes  urgent  very  quickly  ; 
and  fatal  suffocation  may  be  the  first  sign  that  disease  has 
existed  anywhere.  The  diagnosis  may  be  confirmed  by  the 
laryngoscope.  The  greatly  swollen  epiglottis  may  be  felt 
by  the  finger,  and  may  completely  conceal  the  glottis  from 
view.  The  condition  is  very  dangerous.  Under  proper 
treatment,  the  attack  may  pass  off  after  a  few  days,  but 
the  patient  is  not  safe  for  some  weeks. 

Treatment. — The  patient  should  suck  ice,  and  an  ice-bag 
should  be  apphed  over  the  larynx.  The  affected  part  should 
be  promptly  scarified  with  the  laryngeal  lancet.  Pilocarpine 
should  be  injected  hypodermically.  If  relief  does  not 
quickly  follow,  tracheotomy  must  be  performed  as  low  down 
as  possible,  care  being  taken  that  the  knife  actually  passes 
through  the  swollen  mucosa. 

iii.  Chronic  Laryngitis 

(Chronic  Laryngeal  Catarrh). 

Etiology. — A  preceding  acute  attack,  persistent  straining 
of  the  voice,  and  extension  of  a  pharyngitis  resulting  from 
the  inhalation  of  irritating  substances,  such  as  tobacco- 
smoke,  are  among  the  common  causes.    This  condition  and 
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pharyngitis  together  are  often  the  consequence  of  mouth- 
breathing  from  nasal  obstruction. 

Morbid  Anatomy. — There  is  hyperaemia  of  the  mucous 
membrane,  sometimes  with  sUght  swelhng  of  the  mucosa 
and  dilatation  of  vessels.  Small  circular  erosions  are  some- 
times present  on  the  cords  and  between  the  arytenoids. 

Symptoms. — These  include  huskiness  of  the  voice,  tickling 
about  the  throat,  and  a  dry  cough. 

Diagnosis. — A  laryngoscopic  examination  is  of  great  im- 
portance. In  obstinate  cases,  the  sputum  and  chest  must  be 
carefully  examined  for  evidences  of  tubercle  ;  and  in  people 
who  have  reached  middle  Ufe,  the  possibility  of  malignant 
disease  must  be  borne  in  mind. 

Prognosis, — Great  improvement  is  often  obtained  by  dili- 
gence in  carrying  out  the  proper  treatment. 

Treatment. — The  causes  of  the  disease  must  be  avoided. 
Spices  and  other  irritating  articles  of  diet  must  also  be 
avoided.  The  general  health  should  be  attended  to,  and  a 
change  of  climate  may  be  advisable.  Locally,  some 
astringent  should  be  applied  to  the  larynx  from  time  to 
time — e.g.,  solution  of  chloride  of  zinc  (lo  to  30  grains 
in  I  ounce  of  water).  Nitrate  of  silver  is  of  more  doubtful 
value.  Any  unhealthy  condition  of  the  nose  must  be 
rectified. 

iv.  Laryngismus  Stridulus  (Child-crowing). 

Etiology. — As  in  the  case  of  the  other  convulsive  disorders 
of  childhood,  rickets  is  the  great  predisposing  cause,  and  the 
disease  is  accordingly  promoted  by  poverty  and  defective 
hygiene.  The  irritation  of  teething,  indigestion,  and  a  fright 
are  often  possible  causes.  The  disease  is  confined  to  the 
first  few  years  of  life,  and  is  often  associated  with  other 
affections  of  a  convulsive  character,  such  as  carpo-pedal 
spasms  or  even  general  convulsions.    It  is  a  pure  neurosis. 

Symptoms.— The  attack  comes  on  suddenly,  often  during 
sleep.  Respiration  is  arrested  and  the  face  becomes  hvid. 
There  is  tonic  spasm  of  the  adductor  muscles  of  the  larynx 
and  often  of  the  respiratory  muscles,  so  that  breathing  is 
arrested  and  suffocation  seems  imminent.    When  the  spasm 
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relaxes,  the  air  rushing  into  the  chest  causes  a  crowing  sound 
as  it  passes  through  the  larynx.  The  spasm  of  the  adductors 
is  not  always  sufficient  to  prevent  inspiration,  and  in  such 
cases  the  attack  may  be  more  prolonged,  and  each  inspiration 
is  accompanied  by  the  crowing  sound.  Attacks  of  spasm 
may  recur  many  times  daily,  with  or  without  obvious  cause. 

Prognosis. — In  rare  instances,  death  takes  place  in  an 
attack,  but  recovery  is  the  rule. 

Treatment. — In  the  attack,  cold  water  should  be  dashed 
on  the  face  and  chest.  Inhalation  of  chloroform  is  an 
effectual  measure.  As  long  as  there  is  any  tendency  to 
recurrence,  bromide  of  potassium  (dose  for  an  infant, 
3  grains)  with  or  without  chloral  should  be  given.  Once 
or  twice  a  day  the  child  should  be  placed  in  a  warm  bath, 
and  have  the  upper  part  of  the  trunk  sponged  with  cold 
water.  It  is  important  to  give  a  prolonged  course  of  cod- 
liver  oil  and  chemical  food  in  view  of  the  constitutional 
condition,  and  the  hygienic  conditions  must  be  carefully 
seen  to. 

V.  Spasmodic  Laryngitis 

(Spasmodic  Croup.    False  Croup.    Spurious  Croup. 
Stridulous  Laryngitis). 

These  designations  are  applied  to  an  affection  of  childhood 
which  presents  points  of  resemblance  to  acute  laryngitis  on 
the  one  hand  and  laryngismus  stridulus  on  the  other.  It  is 
to  be  regarded  as  a  form  of  acute  laryngitis  with  peculiarities 
which  are  due  first  to  the  small  size  of  the  larynx  and 
secondly  to  the  tendency  to  spasm  at  that  age.  The  respi- 
ratory symptoms  are  severe,  and  may  be  the  first  evidence 
of  the  disease.  The  child  is  seized  in  the  middle  of  the  night 
with  a  violent  barking  or  '  croupy '  cough,  with  noisy 
inspiration  or  stridor,  and  with  an  aspect  of  threatened 
suffocation.  The  attack  soon  passes  off,  but  may  recur  in 
succeeding  nights.  It  is  almost  never  fatal.  During  the 
day  there  may  be  slight  cough  and  hoarseness,  or  no 
symptoms  at  all. 

Treatment. — An  emetic  dose  of  ipecacuanha  wine  should 
be  given,  a  poultice  should  be  applied  over  the  larynx,  and 
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the  child  should  be  kept  in  an  atmosphere  of  steam  from  a 
bronchitis-kettle.  The  bowels  should  be  freely  opened. 
Small  doses  of  chloral  or  bromide  may  be  given  in  the 
intervals,  for  a  few  nights,  to  ward  off  fresh  seizures. 

vi.  Tumours  of  the  Larynx. 

Benign  Tumours  occur  at  all  ages,  but  are  most  com.mon 
in  middle  life.  Males  suffer  more  frequently  than  females. 
They  are  predisposed  to  by  hyperjemia  and  catarrh  of  the 
larynx,  and  therefore  the  causes  of  catarrh,  including  the  in- 
halation of  irritating  vapours,  overstrain  of  the  voice,  nasal 
obstruction  and  syphilis,  are  also  causes  of  new  growths. 
The  most  common  tumours  in  order  of  frequency  are  the 
papilloma,  the  fibroma,  the  polypus  or  fibrocellular  tumour, 
and  the  cystoma.  The  myxoma,  adenoma,  lipoma,  and 
angioma  are  uncommon.  The  vocal  cords  are  the  most 
frequent  seat  of  growth. 

Morbid  Anatomy. — The  papilloma  often  grows  to  the  size 
of  a  pea,  but  is  sometimes  so  large  as  to  conceal  the  lumen 
of  the  glottis.  It  is  sessile  or  pedunculated.  The  colour  is 
pink,  gray  or  white.  The  surface  is  warty.  The  tumour  is 
often  multiple.  It  (alone  of  the  benign  tumours)  may  recur 
after  removal,  though  in  other  respects  it  is  quite  free  from 
malignancy. 

The  fibroma  (hard  fibroma)  is  generally  hard,  sessile  and 
smooth. 

The  polypus  (soft  fibroma,  fibrocellular  tumour)  is  usually 
small,  reddish  and  translucent. 

The  cystoma  is  generally  a  retention  cyst  connected  with 
the  epiglottis. 

Symptoms.— These  vary  greatly.  The  voice  is  almost 
always  impaired.  There  may  be  cough.  Respiration  is 
sometimes  embarrassed.  Pain  is  exceptional.  The  general 
health  is  usually  unaffected. 

A  laryngoscopic  examination  will  permit  a  diagnosis  to 
be  made  from  chronic  catarrh  and  infective  new  forma- 
tions. Removal  by  operation  is  for  the  experienced 
laryngologist. 
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Malignant  Tumours  are  usually  squamous-celled  epi- 
theliomata,  but  sarcomata  and  alveolar  carcinomata  are 
occasionally  observed.  The  growth  may  be  extrinsx, 
spreading  from  the  tonsil,  tongue  and  pharynx  ;  or  intrinsic, 
originating  in  the  larynx  itself.  Intrinsic  epithehoma  com- 
mences with  special  frequency  in  the  ventricle  or  on  the 
upper  surface  of  the  vocal  cord.  Cancer  is  most  common  in 
the  second  half  of  life,  whereas  sarcoma  occurs  earher. 

Morbid  Anatomy. — Commencing  at  the  junction  of  the 
pharynx  and  larynx,  epithehoma  gives  rise  to  congestion, 
thickening,  and  often  ulceration  of  the  mucous  membrane. 
Commencing  in  the  larynx,  it  constitutes  an  ill-defined, 
nodular  growth,  at  first  not  unlike  a  simple  tumour,  but 
growing  to  a  large  size,  and  ulcerating  at  various  parts  of  its 
surface. 

Symptoms. — These  will  vary  according  to  the  place  of  com- 
mencement. A  growth  at  the  base  of  the  tongue  or  in  the 
pharynx  will  cause  dysphagia.  A  growth  near  the  glottis 
will  impair  the  voice  and  afterwards  embarrass  respiration. 
Cough  is  not  as  a  rule  troublesome.  The  expectoration  may 
contain  blood  and  pieces  of  tumour  tissue.  Pain  may  for 
long  be  trifling  or  absent  if  the  growth  is  intrinsic  and  uni- 
lateral ;  but  if  it  is  extrinsic,  or  intrinsic  and  bilateral,  there 
may  be  intense  pain  which  radiates  to  the  ear. 

Diagnosis.  —  The  age  of  the  patient,  the  progressive 
development  of  symptoms,  cachexia,  the  great  and  early 
deformity  of  the  larynx,  and  the  absence  of  the  cica- 
tricial changes  of  syphilitic  disease  are  weighty  evidence  in 
favour  of  malignant  disease. 

Treatment. — The  growth  can  occasionally  be  extirpated. 
In  other  cases,  it  is  important  to  avoid  all  irritation  of  the 
affected  region. 

vii.  Other  Diseases  of  the  Larynx. 

Membranous  Laryngitis  is  usually  due  to  the  diphtheria 
baciUus,  but  may  result  from  the  inhalation  of  irritating 
gases  such  as  smmonia. 

Syphilis  and  Tuberculosis  of  the  larynx  have  been 
described  in  connection  with  these  infections. 
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Perichondritis  involving  the  cartilages  of  the  larynx, 
and  sometimes  leading  to  necrosis  of  a  part  or  the  whole  of 
a  cartilage,  may  result  from  tubercular,  syphiUtic,  enteric 
or  cancerous  ulceration.  Traumata,  and  phlegmonous  in- 
flammations complicating  acute  fevers  like  typhus  and 
erysipelas,  are  other  causes.  The  inflammation  does  not 
necessarily  cause  death  of  the  cartilage. 

Symptoms. — The  symptoms  include  pain  and  tenderness, 
difficulty  in  swallowing  and  breathing,  impairment  of  voice, 
and  cough.  Swelling  may  be  detected  externally,  or  on 
laryngoscopic  examination,  according  to  the  part  involved. 

Prognosis. — The  prognosis  is  serious,  not  only  owing  to 
the  risk  of  permanent  interference  with  respiration  and 
phonation,  but  also  because  suppuration  may  be  followed 
by  infection  of  the  lungs,  or  may  lead  to  death  from 
exhaustion. 

Treatment. — The  treatment  includes  the  local  application 
of  cold  or  of  heat  and  the  inhalation  of  medicated  steam. 
If  an  abscess  forms,  it  should  b^^  opened.  If  this  cannot  be 
done  externally,  a  preliminary  tracheotomy  should  be 
performed. 

Paralyses  of  the  Larynx  are  described  in  connection 
with  disturbances  of  the  cranial  nerves. 

DISEASES  OF  THE  BRONCHI. 

i.  Acute  Bronchitis 

(Acute  Bronchial  Catarrh.  Tracheo-Bronchitis. 

Cold  in  the  Chest). 

Etiology. — The  causes  are  predisposing  and  exciting. 
With  regard  to  predisposing  influences,  the  young  and  the 
old  suffer  more  than  those  in  the  prime  of  hfe.  A  sedentary 
life,  and  hving  or  working  in  a  hot  and  impure  atmosphere, 
favour  an  attack.  Constitutional  debility,  however  induced  ; 
morbid  blood-states  as  in  Bright's  disease  and  gout  ;  heart 
disease  ;  chronic  bronchitis  ;  a  preceding  acute  attack ; 
mouth-breathing,  the  consequence  of  nasal  obstruction  ; 
and  a  moist,  cold  and  variable  climate  are  also  predisposing 
influences. 
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Of  the  exciting  causes,  exposure  to  cold  or  wet,  or  to  both 
together,  is  the  most  famihar,  but  it  is  probable  that  a 
sudden  change  from  a  cold  to  a  heated  and  impure  atmo- 
sphere can  also  induce  the  disease.  Irritant  vapours  may 
cause  it.  It  is  sometimes  an  extension  of  catarrh  from  the 
naso-phar3mx,  and  sometimes  part  of  an  infectious  disease 
such  as  measles,  whooping-cough,  or  influenza. 

Numerous  micro-organisms  are  found  in  the  bronchial 

'   secretion,  especially  pneumococci  and  streptococci  ;  but 
how  far  these  are  to  be  regarded  as  the  immediate  causes  of 

i   the  disease  is  not  yet  known. 

I  Morbid  Anatomy. — The  disease  involves  the  larger  and 
I  middle-sized  tubes  symmetrically.  When  the  smallest  tubes 
'  are  inflamed,  the  condition  is  capillary  bronchitis,  which  is 
described  separately.  The  mucous  membrane  of  the  trachea 
and  bronchi  is  red  and  swollen,  and  covered  with  an 
abundant  secretion  of  mucus  or  muco-pus.  The  epithelium 
undergoes  desquamation  at  the  surface,  while  proliferating 
in  its  deeper  layers. 

Symptoms. — There  is  malaise  with  slight  or  moderate 
pyrexia,  and  the  symptoms  of  coryza  may  be  present. 
Unless  in  slight  cases,  breathing  is  accelerated.  There  is  a 
sense  of  oppression  in  the  chest,  with  rawness  or  actual  pain 
in  the  region  of  the  sternum.  Cough  worries  the  patient 
and  causes  pain  in  the  chest ;  often  also  in  the  forehead 
(congestive  headache)  ;  sometimes  in  the  epigastiium  frcm 
strain  of  the  abdominal  muscles.  It  is  at  first  almost  dry, 
the  expectoration  consisting  only  of  scanty,  tough  mucus 
{sputum  crudum).  After  some  days,  however,  the  sputum 
becomes  muco-purulent  or  purulent  and  abundant,  and  is 
easily  brought  up  {sputum  coctum).  It  may  be  slightly 
streaked  with  blood  which  comes  from  vessels  in  the  mucosa 
of  the  upper  air-passages,  ruptured  by  the  strain  of  coughing. 
Unless  the  chest  has  previously  been  disabled,  there  is  httle 
or  no  dyspnoea  ;  but  if  the  individual  has  been  subject  to 
chronic  bronchitis,  an  acute  attack  may  give  rise  to  severe 
dyspnoea  and  orthopnoea. 

Physical  Signs.— The  principal  physical  signs  at  the  height 
of  the  disease  are  dry  rales  and  moist  rales  with  normal  per- 
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cussion.  At  an  early  stage,  dry  rales  (sonorous  and  sibilant) 
may  alone  be  audible  ;  later  on  moist  rales  may  predominate, 
and  in  the  stage  of  convalescence,  a  few  moist  rales  may 
persist  for  a  considerable  time  at  the  posterior  bases.  The 
dry  rales  may  be  associated  with  rhonchal  fremitus. 

In  slight  cases  where  the  catarrh  is  chiefly  in  the  trachea, 
there  are  often  no  abnormal  physical  signs. 

Diagnosis. — This  is  usually  quite  simple.  In  broncho- 
pneumonia the  dyspnoea  is  great,  cyanosis  and  considerable 
fever  are  present,  and  there  may  be  distinctive  physical  signs. 

The  question  of  phthisis  arises  chiefly  in  connection  witli 
chronic  bronchitis,  but  acute  phthisis  sometimes  presents  a 
resemblance  to  acute  bronchitis.  Moist  rales  of  a  clicking 
or  consonating  quality  suggest  tubercle.  Moreover,  moist 
rales  tend  to  predominate  at  the  bases  in  bronchitis  and  at 
the  apices  in  phthisis.  The  sputum  should  be  examined  for 
tubercle  bacilli  and  elastic  tissue.  If  high  fever  persists 
for  any  length  of  time,  ordinary  bronchitis  may  be  excluded. 

It  is  important  to  bear  in  mind  the  possibility  of  an  in- 
fectious or  other  disease,  of  which  the  bronchitis  may  be  a 
part  or  a  complication. 

Prognosis. — In  a  previously  healthy  adult,  convalescence 
usually  sets  in  within  a  week  or  ten  days,  and  there  is  no 
danger  to  hfe.  But  in  a  patient  who  has  a  serious  degree 
of  emphysema,  or  who  is  suffering  from  heart  disease,  an 
attack  of  acute  bronchitis  may  cause  death  through  the 
strain  upon  the  right  ventricle.  In  children,  especially  after 
measles  and  whooping-cough,  the  catarrh  is  apt  to  spread  to 
the  finest  tubes  and  give  rise  to  broncho-pneumonia,  and  a 
similar  danger  is  present  in  the  case  of  old  and  feeble 
persons. 

Treatment.— The  patient  should  take  a  hot  mustard  foot- 
bath and  a  hot  drink,  and  go  immediately  to  a  warm  bed. 
A  dose  of  chlorodyne  (lo  minims  for  an  adult)  or  Dover's 
powder  (lo  grains)  may  be  given  the  first  night  to  reheve  the 
malaise,  the  soreness  in  the  chest  and  the  dry  cough.  A 
simple  diaphoretic  mixture  containing  a  depressant  ex- 
pectorant such  as  ipecacuanha  or  antimony  should  there- 
after be  given  for  a  day  or  two,  and  the  bowels  should  be 
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gently  opened.  When  the  skin  becomes  moist,  stimulant 
expectorants  are  indicated,  such  as  ammonium  carbonate, 
spirit  of  chloroform  and  squill.  When  convalescence  is  well 
established,  an  acid  tonic  with  nux  vomica  may  be  given, 
and  the  patient  should  have  a  change  of  air  to  complete  the 
cure. 

If  there  is  much  moisture  in  the  chest,  or  if  there  is 
cyanosis,  and  especially  in  the  old  and  young,  opiates  must 
be  avoided.  Under  such  circumstances,  it  is  a  good  plan  to 
give  children  an  emetic  dose  of  ipecacuanha  wine,  while 
adults  may  (as  recommended  by  Wm.  Murray)  inhale  the 
vapour  from  a  mixture  of  i  ounce  of  turpentine  and  4  ounces 
of  boiling  water  in  a  Maw's  inhaler. 

ii.  Capillary  Bronchitis 

(Suffocative  Catarrh.    Peripneumonia  notha). 

This  disease  is  observed  chiefly  in  childhood  and  advanced 
life.  It  may  be  due  to  extension  from  the  larger  tubes,  or 
may  occur  independently.  In  children,  it  is  specially  apt 
to  follow  measles  and  whooping-cough,  and  to  become 
associated  with  pulmonary  changes .  The  purulent  secretion , 
by  blocking  the  bronchioles,  leads  to  collapse  of  the  corre- 
sponding lobules  of  the  lungs.  From  the  cUnical  point  of 
view,  capillary  bronchitis  is  practically  the  same  thing  as 
broncho-pneumonia,  and  this  will  be  considered  in  con- 
nection with  diseases  of  the  lungs. 

iii.  Chronic  Bronchitis 

(Chronic  Bronchial  Catarrh.  Winter-cough). 
Etiology.— Chronic  bronchitis  is  most  common  in  elderly 
people.  In  many  people  it  recurs  with  every  return  of  the 
cold  and  wet  season,  to  disappear  more  or  less  completely  in 
summer.  It  may  result  from  repeated  attacks  of  the  acute 
disease.  Heart  disease,  chronic  lung  disease,  kidney  disease, 
gout,  and  the  inhalation  of  irritant  substances  are  other 
causes. 

Morbid  Anatomy.— The  condition  of  the  bronchial  mucous 
membrane  varies  greatly  ;  it  may  be  either  thickened  or 
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thinned.  Emphysema  is  always  present.  The  right  ven- 
tricle of  the  heart  is  likely  to  be  hypertrophied. 

Symptoms. — Cough  and  spit  are  the  most  constant  symp- 
toms. If  the  disease  has  lasted  long,  there  is  shortness  of 
breath  on  exertion,  but  this  is  attributable  to  the  coexisting 
emphysema.  There  is  no  fever,  and  the  general  health  may 
be  very  good.  Hypertrophic  osteo-arthropathy  is  a  rare 
complication. 

Physical  Signs. — The  physical  signs  very  often  include 
those  of  emphysema  (diminution  of  superficial  cardiac 
dulness,  enfeebled  respiratory  murmur,  prolongation  of 
expiratory  murmur,  percussion  note  resonant  or  hyper- 
resonant)  ;  and  in  addition  there  may  be  dry  rales  and  at 
the  posterior  bases  a  few  moist  rales.  The  sputum  is  usually 
muco-purulent  and  frothy.  Sometimes  it  is  very  abundant 
{hronchorrhoea  or  chronic  pituitous  catarrh).  Sometimes 
there  is  httle  or  none,  though  the  cough  may  be  very  trouble- 
some [dry  catarrh  or  dry  bronchitis).  Foetid  expectoration 
{fcetid  or  putrid  bronchitis)  suggests  decomposition  of  secre- 
tions, as  in  bronchiectatic  and  tubercular  cavities  ;  or  of 
tissues,  as  in  pulmonary  gangrene. 

Diagnosis.— The  principal  difficulty  is  in  distinguishing 
between  certain  cases  of  chronic  bronchitis  and  chronic 
phthisis .  The  symptoms  and  physical  signs  may  be  common 
to  the  two  diseases,  and  it  is  probable  that  many  of  the  cases 
recognised  after  death  as  instances  of  '  healed  phthisis  '  have 
been  regarded  while  the  pulmonary  ailment  was  active  as 
bronchitis.  Moreover,  winter-cough  may  pass  into  phthisis. 
The  most  important  distinction  hes  in  the  presence  or  per- 
sistent absence  of  the  tubercle  bacillus.  Hectic  fever  going 
on  for  weeks,  and  haemoptysis,  are  of  course  in  favour  of 
phthisis  ;  but  their  absence  does  not  exclude  it.  Similarly 
the  absence  of  physical  signs  of  phthisis  does  not  exclude 
tuberculosis. 

Prognosis.— Much  depends  on  the  social  circumstances  of 
the  patient.  In  children  who  are  well  cared  for,  the  disease 
may  be  got  rid  of  in  the  course  of  some  years.  Elderly 
people  who  suffer  only  in  winter  may,  by  going  abroad, 
escape  fresh  attacks,  and  thus  become  practically  cured, 
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unless  much  emphysema  is  already  present.  The  prognosis 
has  to  be  modified  if  the  cause  is  some  incurable  disease, 
affecting,  for  example,  the  heart,  lungs,  or  kidneys.  In 
elderly  people  there  is  the  risk  of  an  acute  exacerbation, 
perhaps  with  fatal  extension  to  the  capillary  bronchi.  In 
the  majority  of  hospital  patients,  there  is  the  prospect  of 
acute  or  subacute  attacks  every  winter,  with  increasing 
emphysema  and  disablement  of  the  right  heart. 

Treatment. — It  is  important  to  attend  to,  and  if  possible 
rectify,  any  gouty  condition  or  any  disease  of  the  heart, 
liver,  kidneys,  or  other  viscera.  An  occasional  mercurial 
laxative  may  be  given  with  advantage.  The  clothing  must 
be  warm,  with  flannel  always  next  the  skin,  but  it  should 
not  be  oppressive.  Patients  must  try  to  avoid  getting  fresh 
colds  when  the  winter  sets  in.  They  should  winter,  if 
possible,  in  a  mild  and  dry  climate. 

Of  all  medicines,  cod-liver  oil  is  most  to  be  recommended. 
It  should  be  taken  all  through  the  winter,  and  if  it  be  begun 
before  the  cold  season  commences,  it  may  help  to  ward  off 
a  fresh  attack.  Stimulating  hniments  may  be  rubbed  into 
the  chest  to  cause  moderate  counter-irritation.  If  the  spit 
is  tough  and  difficult  to  get  up,  an  alkaU  {e.g.,  potassium 
iodide  in  5  or  10  grain  doses)  is  indicated.  If  it  is 
abundant  and  easily  brought  up,  an  acid  should  be  given, 
with  nux  vomica  and  perhaps  senega,  with  a  view  to 
diminish  the  quantity.  Creosote  or  one  or  other  of  the 
volatile  oils  (turpentine,  clove,  eucalyptus,  etc.)  may  be 
inhaled  if  the  sputum  is  foetid.  If  there  is  much  irritabihty 
of  the  mucous  membrane,  as  indicated  by  severe  coughing 
with  httle  or  no  expectoration,  it  may  be  advisable  to  give 
an  opiate  in  small  doses  at  bedtime. 

iv.  Membranous  Bronchitis 

tPLASTic,  Fibrinous,  or  Croupous  Bronchitis). 

Etiology.— The  disease  is  rare  and  its  etiology  is  quite 
obscure,  but  a  considerable  proportion  of  the  sufferers  are 
tubercular.  It  may  occur  at  any  age,  and  has  been  observed 
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in  different  members  of  a  family.  It  is  more  common  in 
males  than  in  females. 

Morbid  Anatomy. — The  branching  casts  which  are  coughed 
up  are  white,  fibrinous-looking  moulds  of  a  smaller  or  larger 
portion  of  the  bronchial  system  of  tubes.  They  are  mostly 
derived  from  the  smaller  tubes.  The  structure  of  a  cast 
is  in  concentric  layers,  and  in  its  midst  there  may  be 
leucocytes  and  epithelium.  While  many  casts  appear  to 
consist  of  fibrin,  there  are  others  in  which  this  cannot  be 
found,  but  which  are  rich  in  mucin.  The  bronchial  mucous 
membrane  may  be  congested  or  pale.  Its  epithelial  lining 
may  be  preserved  or  may  have  disappeared. 

Symptoms. — Two  varieties  of  the  disease  are  described, 
namely,  acute  and  chronic.  The  former  is  generally  asso- 
ciated with  some  infectious  fever.  It  resembles  bronchitis, 
but  is  differentiated  by  increasing  dyspnoea  and  the  ex- 
pectoration of  casts.  In  the  chronic  variety,  there  are 
paroxysms  which  recur  at  regular  or  irregular  intervals 
during  many  years.  The  patient  suffers  from  oppression  or 
pain  in  the  chest,  cough,  and  dyspnoea.  After  a  period  of 
hours  or  days,  the  symptoms  become  urgent,  and  then  the 
cast  is  ejected,  usually  along  with  sputum  of  a  more  ordinary 
kind,  and  sometimes  with  blood.  If  the  cast  is  brought  up 
in  small  fragments,  the  nature  of  the  case  may  for  a  time  be 
overlooked.    Slight  pyrexia  may  accompany  the  attack. 

Physical  Signs.— These  are  not  very  definite.  There  may 
be  enfeeblement  or  loss  of  the  breath-sounds  over  those 
portions  of  lung  whose  bronchial  tubes  are  obstructed. 
These  portions  of  lung  may  become  collapsed  or  inflamed, 
so  that  dulness  is  detected  on  percussion. 

Diagnosis.— This  depends  on  the  recognition  of  the 
fibrinous-looking  casts,  though  the  symptoms  and  the  history 
of  the  case  may  be  suggestive.  Diphtheritic  moulds  of  the 
trachea  and  bronchi  must  not  be  mistaken  for  these  casts. 

Prognosis.— The  acute  form  is  sometimes  fatal  from 
asphyxia.  The  chronic  variety  is  not  dangerous  unless 
some  compHcation  be  present,  and  ultimate  recovery  may 
be  hoped  for,  though  possibly  only  after  many  years. 

Treatment.— The  inhalation  of  atomised  hme-water  has 
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been  recommended,  and  also  the  intratracheal  injection  of 
olive  oil.  An  emetic  may  help  to  eXpel  the  membrane. 
Pilocarpine  has  also  been  suggested,  and  iodide  of  potassium 
may  be  given  internally. 

V.  Bronchiectasis  (Dilatation  of  Bronchi). 

Etiology. — Apart  from  very  rare  congenital  cases,  bron- 
chiectasis, or  dilatation  of  bronchial  tubes,  occurs  only  in 
connection  with  some  other  lesion  in  the  bronchi  or  lungs. 
One  very  important  factor  in  its  production  is  weakening  of 
the  bronchial  waU,  and  another  is  increase  of  the  distending 
force  within.  Chronic  catarrh  leads  to  softening,  atrophy, 
and  weakness  of  the  wall.  Obhteration  of  fine  bronchi  will 
allow  the  inspired  air  to  exert  greater  distending  pressure 
on  the  larger  tubes  with  which  those  fine  bronchi  are  con- 
nected. And  again,  obstruction  of  a  bronchus  (^.g.,  by  syphi- 
litic stenosis,  aneurysm,  or  mahgnant  growths)  will  cause 
the  secretions  to  accumulate,  and  thus  lead  to  dilatation 
behind  the  obstruction. 

Morbid  Anatomy.— Permanent  dilatations  of  the  bronchial 
tubes  may  be  classed  as  cylindrical  or  sacculated.    The  two 
kinds  may  be  present  together.    The  former  variety  occurs 
chiefly  where  the  cause  has  been  a  general  one,  as  in  chronic 
bronchitis.    The  sacculated  form  is  suggestive  rather,  of  a 
local  process,  and  is  best  seen  in  fibroid  phthisis,  where  it  is 
induced  not  only  by  the  mechanisms  already  mentioned 
but  also  by  direct  traction  of  the  hypertrophied  connective 
tissue,  which  passess  outwards  to  the  adherent  pleura  A 
bronchiectatic  cavity  is  continuous  with  a  bronchus  and 
though  the  wall  is  thinned,  there  is  still  a  distinct  Hning 
membrane.    Decomposition  of  the  muco-purulent  or  puru- 
lent contents  may  lead  to  ulceration  of  the  wall,  and  at  the 
same  time  render  the  sputum  highly  foetid,  so  that  it 
resembles  that  of  gangrene. 

Symptoms  -Most  of  these  are  referable  to  the  chronic 
bronchitis,  fibroid  phthisis,  or  other  primary  disease.  But 
It  a  large  saccular  bronchiectasis  is  present,  in  wh^ch  the 
secretions  may  collect,  a  very  characteristic  symptom  may 
be  noted,  viz.,  cough  occurring  from  time  to  time  in 
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paroxysms,  which  are  associated  with  profuse  expectoration. 
A  paroxysm  can  sometimes  be  induced  by  a  change  of 
posture.  In  course  of  time  the  sputum  becomes  foetid — 
another  important  evidence  of  the  disease. 

The  foetid  sputum  on  standing  settles  into  three  layers, 
the  uppermost  of  which  is  frothy,  the  middle  one  watery 
and  comparatively  clear,  and  the  lowest  dense  and  purulent. 
Among  the  pus  in  the  bottom  layer  there  may  be  recognised 
Dittrich's  or  Traube's  plugs,  which  are  yellowish  masses 
varying  in  size  up  to  that  of  a  bean,  and  consisting  of  pus, 
bacteria,  fatty  acids,  etc.  If  ulceration  has  taken  place, 
elastic  tissue  may  be  present  in  the  sputum. 

Dyspnoea  and  lividity  on  exertion,  clubbing  of  the  digits, 
and  haemoptysis  are  not  uncommon. 

The  physical  signs  are  those  of  the  primary  disease,  but 
a  large  sacculated  bronchiectasis  near  the  surface  will  yield 
the  usual  signs  of  cavity  (cavernous  breathing,  etc.). 

Abscess  of  the  brain  and  hypertrophic  osteo-arthropathy 
are  occasional  complications. 

Diagnosis.— Tubercular  cavities  are  generaly  situated  at 
the  apex  ;  bronchiectatic  cavities  lower  down.  In  phthisis, 
the  signs  of  consohdation  precede  those  of  cavity,  while 
the  converse  is  true  of  bronchiectasis.  The  temperature  is 
higher  in  phthisis  with  cavities,  and  the  disease  is  progres- 
sive, whereas  it  may  long  remain  stationary  in  bronchiec- 
tasis. Tubercle  baciUi  in  the  sputum  point  to  phthisis, 
while  the  paroxysmal  cough  and  abundant  foetid  sputum 
suggest  bronchiectasis.  When  the  sputum  is  very  offensive, 
the  history  of  the  case,  mode  of  onset  and  accompanying 
symptoms  are  of  importance  in  the  diagnosis  from  gangrene. 

Prognosis.-Cure  cannot  be  expected,  but  the  patient  may 
for  years  enjoy  fair  health. 

Treatment.-The  primary  disease  should  be  attended  to. 
Cod-liver  oil  and  creosote  or  guaiacol  carbonate  should  be 
Hyen  internally.  When  the  breath  is  foetid,  frequent  in- 
halations of  creosote  or  some  other  antiseptic  should  be 
employed.  Intratracheal  injections  have  been  recom- 
mended (e.g.,  either  menthol,  lo  parts  ;  guaiacol,  2  parts  ; 
^iye  oil,  88  parts-i  drachm  twice  a  day  ;  or  izal  in  glycenn, 
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10  per  cent.)-  They  are  easily  administered  with  a  suitable 
syringe,  without  the  aid  of  the  laryngoscope.  The  creosote 
chamber  is  a  useful  agent.  The  patient  is  put  in  a  small 
room,  where  a  drachm  of  creosote  is  poured  upon  water  in 
a  saucer,  and  caused  to  evaporate  by  placing  a  spirit-lamp 
under  the  saucer.  This  treatment  should  be  carried  out  for 
a  quarter  of  an  hour  every  second  day  to  begin  with,  but 
eventually  for  an  hour  every  day.  If  the  bronchiectatic 
cavity  can  be  accurately  localised,  it  may  be  opened  through 
the  chest-wall  and  treated  on  ordinary  surgical  principles. 


vi.  Spasmodic  Asthma  (Bronchial  Asthma), 

Etiology. — The  disease  is  most  common  in  males.    It  may 
occur  at  any  age.    The  tendency  is  frequently  inherited. 
One  of  the  important  causes  is  the  condition  of  the  atmo- 
sphere, but  while  many  sufferers  blame  dampness,  and  many 
others  closeness  of  the  atmosphere,  a  great  deal  depends 
upon  individual  peculiarity,  and  it  is  well  known  that  some 
asthmatics  who  suffer  much  in  the  country  may  enjoy  good 
health  in  a  large    town.    The  most  common  cause  is 
bronchial  catarrh,  which  may  leave  the  mucosa  in  an  abnor- 
mally irritable  state.    Or  an  enlarged  bronchial  gland  in 
cases  of  bronchitis  or  phthisis  may  compress  the  vagus  or 
some  other  nerve  in  the  chest.    Morbid  blood-states  may  be 
causes,  as  in  gout  and  kidney  disease.    Nasal  polypi  and 
other  nasal  affections,  and  the  causes  of  hay  fever,  may  be 
causes  of  asthma. 

An  attack  may  be  excited  by  emotion,  the  inhalation  of 
various  kinds  of  dust,  the  odour  of  particular  plants  or 
animals,  certain  articles  of  diet,  or  a  loaded  stomach. 

Morbid  Anatomy.— This  is  unknown,  as  death  does  not 
take  place  during  an  attack.  In  cases  of  old-standing, 
bronchitis  and  emphysema  are  present. 

Pathology.— The  characteristic  symptoms  are  generally 
held  to  be  due  wholly  or  in  part  to  spasm  of  the  muscular 
wall  of  the  bronchial  tubes.  Another  theory  is  that  the 
obstruction  in  the  tubes  is  due  to  hyperemia  and  swelling  of 
the  mucosa  with  secretion  of  tough  mucus.    Some,  agam, 
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would  explain  the  attack  by  spasm  of  the  diaphragm,  or  by 
reflex  spasm  of  all  the  inspiratory  muscles,  or  by  bronchio- 
litis, or  by  irritation  of  the  mucosa  by  the  pointed  Charcot- 
Leyden  crystals  which  are  found  in  the  sputum.  In  any 
case,  it  may  be  said  that  the  asthmatic  paroxysm  is  in 
great  measure  an  expression  of  a  neurosis  ;  while  the 
paroxysm  itself  may  be  excited  in  various  ways,  including 
direct  irritation  of  the  bronchial  mucosa  and  reflex  pro- 
cesses set  in  operation  by  irritation  of  other  mucous  surfaces. 

Symptoms.— In  some  cases  there  are  premonitory  symp- 
toms [aura  asthmatica),  such  as  lassitude  or  a  sense  of  oppres- 
sion in  the  chest.    Often,  however,  the  paroxysm  is  quite 
sudden  in  its  onset,  and  a  common  time  for  its  commence- 
ment is  about  2  a.m.    The  patient  is  awakened  by  a  sense 
of  suffocation  which  compels  him  to  sit  up,  and  he  some- 
times leans  over  the  open  window  to  get  as  much  air  as 
possible.    The  chest  is  fixed  in  the  position  of  deep  inspira- 
tion, and  in  the  effort  to  get  breath  all  the  muscles  of  forced 
inspiration   are   brought   into   play.    The   frequency  of 
respiration  is  not  much  increased.    Expiration  is  prolonged, 
and  associated  with  wheezing.    The  pulse  is  feeble,  the  face 
pale  and  anxious-looking.    The  temperature  is  normal  or 
subnormal.    There  is  a  great  increase  of  the  eosmophile 
leucocytes  in  the  blood. 

Abundant  dry  rales  are  heard  over  the  chest,  maskmg  the 
normal  respiratory  sounds.    Percussion  is  normal  or  hyper- 
resonant.    The  sputum  contains  Curschmann's  spirals  and 
Charcot-Leyden  crystals.    Curschmann's  spirals  are  spirally 
wound  casts  of  the  bronchioles,  consisting  of  mucm  and 
cells  •  some  of  them  possess  a  well-marked  central  core. 
They  have  been  regarded  as  due  to  acute  bronchiohtis. 
They  occur  early  in  the  attack,  and  appear  in  the  sputum  m 
the  form  of  little  baUs  not  unlike  sago  grains.  When 
unwound  on  a  glass  they  may  reach  i  inch  m  length. 
Charcot-Leyden  crystals  ('asthma  crystals  )  are  colour- 
less pointed  octahedra,  which  consist  of  an  organic  phos- 
phate    (They  are  found  also  in  the  blood  in  leucocythsemia.) 

Attacks  of  asthma  may  last  for  minutes,  hours  or  days. 
They  may  occur  night  after  night. 


DISEASES  OF  THE  BRONCHI  419 

Diagnosis.— This  is  usually  easy,  but  it  should  be  remem- 
bered that  a  certain  amount  of  spasmodic  dyspnoea  may 
accompany  acute  bronchitis  and  cardiac  and  renal  disease. 
When  the  obstruction  is  in  the  larynx,  there  is  laryngeal 
stridor,  and  the  dyspnoea  is  inspiratory,  whereas  in  asthma 
the  dyspnoea  is  mainly  expiratory.    The  dyspnoea  of  emphy- 
sema is  permanent  and  not  purely  spasmodic.  Aortic 
aneurysm  and  other  mediastinal  tumours,  which  may  induce 
asthmatic  attacks  by  pressing  upon  nerves,   are  often 
associated  with  other  pressure-symptoms,  as  well  as  with 
distinctive  physical  signs.  , 
Prognosis.— This  is  hopeful  in  early  life  if  the  cause  can  be 
removed.    After  middle  life,  and  especially  if  chronic  bron- 
chitis, emphysema,  or  any  other  irremovable  cause  is  present, 
recovery  cannot  be  expected. 

Treatment.— Relief  may  be  given  in  the  attack  by  inhala- 
tion of  chloroform,  iodide  of  ethyl,  or  nitrite  of  amyl  •  by 
hypodermic  injection  of  morphine  or  of  pilocarpine  ;  by  a 
hot  drmk  containing  whisky ;  or  by  inhalation  of  the  smoke 
evolved  by  burning  plants  like  stramonium,  tobacco,  and 
lobeha,  or  by  burning  nitre  paper  (blotting-paper  soaked  in 
strong  solution  of  nitre  and  dried).  An  emetic,  a  mercurial 
purge,  and  the  compressed  air-chamber  are  other  remedies 
which  deserve  mention. 

In  the  intervals,  iodide  of  potassium,  arsenic,  bromide  of 
potassium  and  belladonna  should  be  given,  either  in  com- 
bination, or  separately,  in  the  order  in  which  they  are  named 
The  patient  should  be  careful  as  to  his  diet,  and  must  avoid 
lieavy  meals  near  bedtime.    The  bowels  must  be  kept 

rf'J^^  experimental, 
but  sir     '  '^'^T'^^^y  -  -  potent  m  this  disease 
but,  speaking  generally,  the  large  towns  with  their  smoke 

vii.  Obstruction  of  the  Trachea  and  Larger  Bronchi. 
Obstruction  of  the  larger  air-tubes  may  be  due  to  (i)  a 
oreign  body  m  their  lumen  ;  (2)  stricture  from  disease  in 
tlieir  wall  ;  and  (3)  narrowmg  by  compression  from  Mdthout. 
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Obstruction  of  the  Trachea. 

(1)  A  foreign  body  in  the  trachea  may  be  large  enough  to 
cause  complete  obstruction  and  lead  to  immediate  death. 
If  it  is  smaller  it  causes  dyspnoea  with  paroxysmal  exacerba- 
tions. A  body  such  as  a  pin  may  cause  pain  without 
dyspnoea.    In  rare  instances  there  are  no  symptoms. 

As  a  rule,  however,  a  foreign  body  is  not  retained  in  the 
trachea,  but  passes  into  a  bronchus— most  commonly  the 
right,  whose  orifice  is  larger,  and  occupies  more  of  the  lower 
end  of  the  lumen  of  the  trachea,  than  that  of  the  left. 
Tracheotomy  is  generally  necessary  for  the  removal  of  a 
foreign  body  from  the  trachea. 

(2)  Stricture  of  the  trachea  is  almost  always  due  to 
syphihs,  though  in  rare  instances  it  may  be  due  to  growths 
originating  in  the  wall  of  the  tube,  or  to  leprosy,  tuberculosa , 
or  some  other  infection.    The  stricture  is  sometimes  annular 
and  of  limited  extent,  but  more  frequently  it  extends  for 
some  distance  along  the  lower  part  of  the  trachea,  and  it 
may  involve  a  portion  of  the  bronchi.    The  symptoms 
include  dyspnoea  and  stridor,  the  latter  being  often  expira- 
tory as  well  as  inspiratory.    The  larynx  is  not  moved 
extensively  up  and  down  as  in  laryngeal  obstruction,  and 
the  laryngoscope  reveals  no  evidence  of  laryngeal  disease. 
It  is  important  to  exclude  all  possible  causes  of  compression. 
A  history  of  syphilis  and  other  signs  of  that  mfection  are 
valuable  corroborative  evidence.  .   .  . 

Treatment  generally  includes  tracheotomy.    This  is  done 
below  the  obstruction  if  practicable.    If  t"*^^^^^^^)^^^^ 
too  low  down  for  this,  a  flexible  tube  should  be  passed  fion 
the  tracheotomy  wound  through  the  stricture.    A  course  of 
potassium  iodide  should  be  inaugurated  as  soon  as  the 

diagnosis  is  made. 

M  Compression  of  the  trachea  may  be  caused  by  goitres 
Jd  other  tumours  in  the  neck,  aneurysrns  and  other 
tumours  in  the  thorax,  diseased  bronchial  glands,  and 
meXtlnal  abscesses.  In  many  of  these  cases  the  cause  of 
ror^press^on  is  quite  obvious.  As  in  stricture,  dyspnoea  and 
trX  are  important  symptoms.    The  paroxysmal  character 
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of  the  dyspnoea  is  sometimes  attributable  to  accumulation  of 
secretion  below  the  obstruction. 

The  treatment  must  obviously  be  directed  to  the  cause  of 
compression.  An  enlarged  thyroid  may  be  partly  excised. 
If  the  compression  is  at  the  upper  part  of  the  trachea, 
tracheotomy  may  be  indicated. 

Obstruction  of  the  Larger  Bronchi. 

(1)  A  foreign  body  in  a  bronchus  may  become  impacted 
and  cause  permanent  obstruction.  Ulceration  of  the  mucosa 
may  ensue,  with  sloughing  and  haemorrhage.  Bronchiectasis 
and  abscess  may  follow.  The  secretions  which  accumulate 
behind  the  obstruction  may  decompose,  and  by  insufflation 
give  rise  to  diffuse  gangrene.  The  situation  of  the  foreign 
body  may  possibly  be  ascertained  by  physical  examination 
and  skiagraphy,  and  removal  is  then  for  the  surgeon  to 
attempt. 

(2)  Stricture  of  a  bronchus  or  of  both  bronchi  is  caused  by 
syphihtic  cicatricial  processes  which  may  at  the  same  time 
mvolve  the  trachea.  Dyspnoea  is  a  common  symptom.  An 
important  combination  of  physical  signs  consists  in  normal 
percussion  with  enfeeblement  or  absence  of  the  respiratory 
murmur  on  the  affected  side  of  the  chest.  Antisyphilitic 
treatment  is  indicated,  but  can  scarcely  be  expected  to  bring 
about  a  cure. 

(3)  Compression  of  a  bronchus  is  produced  by  aneurysms, 
diseased  bronchial  glands,  and  other  intrathoracic  tumours' 
An  aneurysm  of  the  lower  aspect  of  the  aortic  arch  will 
readily  compress  the  left  bronchus  which  passes  under  it 
and  will  at  the  same  time  give  rise  to  the  important  symptom' 
known  as  tracheal  tugging.    The  results  of  compression 
mclude  dyspnoea  and  enfeeblement  or  loss  of  the  respiratorv 
murmur  with  preservation  of  clear  percussion.  Complete 
obstruction  of  a  main  bronchus  may,  however,  lead  to 
collapse  of  the  lung,  with  dulness  on  percussion ;  loss  of 
respiratory  murmur,  of  vocal  resonance  and  of  vocal  fremitus  • 
and  shrmking  of  the  chest  on  the  affected  side.  Treatment 
must  obviously  be  directed  to  the  cause  of  the  compression 
Otherwise  it  is  purely  symptomatic. 
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DISEASES  OF  THE  LUNGS. 

i.  Congestion  of  the  Lungs. 

Active  congestion  is  present  in  the  early  stage  of  inflamma- 
tion, and  under  other  circumstances,  but  is  not  of  cUnical 
importance. 

Passive  hyper cemia  is  of  two  kinds  :  (i)  Mechanical  conges- 
tion, and  (2)  hypostatic  congestion. 

Mechanical  Congestion  results  from  mitral  regurgita- 
tion and  even  more  readily  from  mitral  obstruction.  The 
mitral  lesion  leads  to  excessive  accumulation  of  blood  in  the 
left  auricle  and  pulmonary  veins,  and  the  resulting  hyper- 
trophy of  the  right  ventricle  keeps  up  an  abnormal  pressure 
in  the  pulmonary  circulation.  The  capillaries  become  dilated 
and  tortuous,  the  connective  tissue  is  increased,  and  haemor- 
rhages take  place  into  the  alveoli,  and  also  into  the  connec- 
tive tissue,  which  thus  becomes  pigmented.  The  lungs  are 
brown  in  colour  and  denser  than  normally  [hr own  induration). 
There  is  catarrh  of  the  bronchial  mucous  membrane,  and 
the  larger  pulmonary  arteries  are  sometimes  atheromatous. 

The  principal  symptoms  are  dyspnoea,  cough  and  palpita- 
tion ;  but,  apart  from  exertion,  these  may  be  absent  so  long 
as  compensation  remains  good.  Haemoptysis  is  common. 
Physical  signs  of  a  mitral  lesion  are  likely  to  be  recognisable. 
Fine  moist  rales  may  be  heard  over  the  lungs.  Such  patients 
are  apt  to  suffer  from  frequent  attacks  of  bronchitis.  The 
prognosis  depends  upon  the  cardiac  condition,  and  treatment 
must  be  directed  chiefly  towards  the  heart. 

Hypostatic  Congestion  involves  the  dependent  parts  of 
the  lungs,  and  is  therefore  most  commonly  found  at  the 
posterior  bases.  It  results  from  great  weakness  of  the 
heart,  as  in  typhus,  enteric  and  other  prolonged  and  severe 
debilitating  conditions.  The  affected  portions  of  lung  are 
oedematous  and  engorged  with  dark  blood.  Sometimes  a 
stage  further  than  congestion  is  reached,  and  portions  of 
lung  become  consoHdated  by  a  low  form  of  inflammation, 
so  that  the  alveoh  do  not  contain  air,  and  the  tissue  sinks 
in  water  {hypostatic  pneumonia,  splenisation). 
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Symptoms. — When  hypostatic  congestion  is  present,  the 
patient  suffers  from  cyanosis,  rapid  and  shallow  breathing, 
and  of  course  great  prostration. 

Physical  Signs. — Over  the  affected  portions  of  lung  there 
are  impairment  of  percussion,  enfeeblement  of  the  respiratory 
murmur,  and  moist  rales. 

Treatment. — The  preventive  treatment  of  this  condition 
is  very  important.  The  patient's  posture  should  be  changed 
from  time  to  time  ;  he  should  be  carefully  fed  ;  and  stimu- 
lants and  tonics,  including  ammonia,  strychnine,  quinine, 
and  perhaps  strophanthus  or  digitalis,  are  indicated. 
Oxygen  inhalations  should  be  tried  if  lividity  develops,  and 
large  poultices  of  linseed-meal  should  be  frequently  applied 
over  the  affected  areas. 

ii.  CEdema  of  the  Lungs. 

The  serous  fluid  is  present  in  the  pulmonary  tissues  and 
also  in  the  alveoli.  OEdema  is  due  largely  to  the  same  class 
of  conditions  as  give  rise  to  passive  congestion  ;  and  in 
addition,  it  is  promoted  by  morbid  blood-states  which  tend 
to  be  associated  with  dropsy  elsewhere — e.g.,  Bright's  disease 
and  anaemia.  The  dependent  parts  of  the  lungs  suffer  most 
as  a  rule,  but  a  localised  oedema  may  be  found  at  times  far 
removed  from  the  base.  The  affected  portion  of  lung  is 
bulky  and  wet,  but  floats  in  water.  On  section,  much  , 
watery  and  frothy  fluid  exudes.  Very  commonly,  after 
death  from  almost  any  disease,  congestion  and  oedema  are 
found  together  in  the  lower  portions  of  the  lungs  ;  their 
presence  is  often  doubtless  due  to  the  mode  of  death. 

Symptoms.— The  patient  suffers  from  dyspnoea  and  cough 
with  an  abundant  watery  (serous)  and  frothy  expectoration  ; 
and  in  addition,  there  are  the  symptoms  of  the  primary 
disease. 

Physical  Signs.— Percussion  is  impaired  over  the  affected 
parts,  the  respiratory  murmur  and  vocal  fremitus  are 
enfeebled,  and  fine  moist  rales  are  audible.  It  must  be 
remembered,  however,  that  impairment  of  percussion  in 
such  cases  may  be  due  to  pleural  effusion. 

The  prognosis  depends  mainly  upon,  and  treatment  must 
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be  directed  to,  the  original  affection.  Dry  cups  and  mus- 
tard poultices  may  be  recommended  as  appropriate  local 
measures. 

Acute  Suffocative  Pulmonary  (Edema. 

This  somewhat  rare  condition  is  characterised  by  the 
acute  or  almost  sudden  onset  of  great  dyspnoea  or  orthopnoea, 
with  the  expectoration  of  an  abundant  watery  and  frothy 
sputum.  The  pulse  is  accelerated,  the  surface  may  be  blue 
or  pale,  the  extremities  cold,  and  the  distress  or  sense  of 
oppression  great.  Rales  are  heard  over  the  chest.  The 
patient  may  have  been  in  the  midst  of  apparent  health, 
though  probably  suffering  from  some  organic  disease,  either 
acute  or  chronic,  in  the  abdomen,  chest,  or  head.  The 
sputum  is  brought  up  with  very  Httle  effort,  and  has  a 
characteristic  appearance.  While  it  may  be  white  to  begin 
with,  it  soon  acquires  a  pink  colour,  this  tint  being  specially 
well  shown  by  the  frothy  portion.  It  may  be  actually 
bloody  in  appearance.  The  duration  of  the  attack  is  from 
half  an  hour  to  twelve  hours,  and  in  the  course  of  that 
time  a  couple  of  pints  of  sputum  may  be  put  up.  A  patient 
may  pass  through  several  attacks  of  the  kind  in  a  period  of 
months  or  years,  but  sometimes  the  first  attack  proves  fatal. 
The  condition  appears  to  be  met  with  especially  in  women 
in  middle  hfe,  not  infrequently  in  the  evening  or  at  night, 
sometimes  after  a  hard  day's  work,  and  occasionally  after 
coitus. 

This  dangerous  form  of  general  oedema  of  the  lungs  is 
probably  due  to  relative  failure  of  the  left  ventricle,  while 
the  right  ventricle  continues  to  act  strongly,  thus  leading 
to  an  accumulation  of  blood  at  high  pressure  in  the  pul- 
monary veins.  When  the  left  ventricle  recovers  itself, 
recovery  from  the  symptoms  may  take  place  quickly.  A 
less  satisfactory  explanation  that  has  been  suggested  is 
that  it  is  due  to  increased  permeability  of  the  walls  of  the 
pulmonary  capillaries  and  alveoH. 

Inhalations  of  chloroform  and  hypodermic  mjections  ol 
morphine  have  both  proved  to  be  highly  beneficial  in  the 
treatment  of  the  paroxysm.    If  cyanosis  is  very  marked, 
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blood-letting  may  be  advisable.  In  addition  to  these 
measures,  it  may  sometimes  be  desirable  to  give  stimulants 
by  the  mouth,  by  the  rectum,  or  hypodermically.  Heat 
should  be  applied  to  the  extremities,  and  sinapisms  to  the 
seat  of  oppression  in  the  chest. 

iii.  Obstruction  of  the  Pulmonary  Artery. 

Obstruction  of  a  branch  of  the  pulmonary  artery  is  usually 
due  to  embolism,  and  this  usually  has  its  source  in  the  right 
side  of  a  dilated  heart.  Much  less  commonly  it  is  due  to 
thrombosis  in  the  artery  itself,  a  condition  which  occurs 
chiefly  in  mitral  disease  with  obstruction  to  the  pulmonary 
circulation.  As  a  result  of  obstruction,  a  hcemorrhagic 
infarction  develops  in  many  cases,  though  not  in  all.  The 
large  size  of  the  pulmonary  capillaries  and  the  presence  of 
the  bronchial  artery  help  to  save  the  lung.  The  infarct  is 
firm,  dark  and  wedge-shaped  or  conical,  with  its  base  on 
the  pleura,  which  becomes  covered  with  fibrin.  The  alyeoh, 
the  fine  bronchial  tubes  and  the  capiUaries  at  the  seat  of 
lesion  are  engorged  with  blood.  The  condition  is  some- 
times known  as  '  puhnonary  apoplexy,'  but  it  is  seldom 
that  the  lung  tissue  is  torn  so  that  a  cavity  is  produced 
as  in  cerebral  apoplexy.  It  is  beheved  that  an  infarction 
sometimes  clears  up  altogether.  Sometimes  it  becomes 
fibrous  and  shrunken.  Sometimes  it  dies  and  is  replaced 
by  a  cavity.  Sometimes  the  dead  part  becomes  gangrenous. 

Symptoms.— The  symptoms  of  pulmonary  infarction  are 
not  always  definite.  Sometimes,  however,  the  onset  of  a 
severe  stitch  in  the  side,  with  haemoptysis,  pleural  friction- 
sound,  and  hollow  respiratory  murmur  at  the  seat  of  pain, 
in  a  patient  who  is  disabled  by  chronic  heart  disease,  makes 
the  condition  of  matters  quite  evident. 

Occasionally  the  displacement  of  a  thrombus  from  the 
vems  of  the  thigh,  pelvis  or  uterus  after  parturition,  or  from 
some  other  situation,  leads  to  obstruction  of  the  main  trunk 
or  a  primary  branch  of  the  pulmonary  artery.  Under  such 
circumstances,  death  may  take  place  immediately,  or  after 
a  few  minutes  of  orthopnoea,  hvidity  and  terror.  Where 
a  less  important  vessel  is  plugged,  symptoms  of  a  similar 
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kind,  but  of  less  violence,  may  be  present  for  half  an  hour 
or  so  and  then  subside.  Where  death  takes  place  suddenly 
from  obstruction  of  a  main  trunk,  there  is  no  infarction. 

Other  kinds  of  pulmonary  embolism  require  only  to  be 
mentioned  here.  Septic  embolisms  followed  by  multiple 
abscesses  are  a  feature  of  many  cases  of  pyaemia.  Fat 
embolism  may  occur  after  fractures  of  bone,  but  is  seldom 
very  serious.  Air  embolism  may  occur  in  the  course  of 
surgical  operations  which  involve  wounds  of  large  veins. 
In  these  cases  there  is  danger  to  life  through  the  mixture  of 
blood  and  air  being  churned  into  a  froth  by  and  in  the  right 
ventricle,  so  that  the  blood  does  not  get  into  the  pulmonary 
arteries,  and  the  circulation  is  arrested. 


iv.  Collapse  of  the  Lungs  and  Atelectasis. 

Atelectasis  is  congenital,  while  coUapse  is  an  acquired 
condition.  In  the  former,  a  portion  of  one  or  both  lungs 
remains  unexpanded  as  in  the  foetus,  whereas  collapse  is  a 
reversion  to  the  fcetal  condition  after  expansion  has  taken 
place. 

Collapse  (Apneumatosis). 
Etiology.— The  yielding  character  of  the  chest-wall  in 
children,  and  particularly  in  rickety  children,  is  favourable 
to  collapse.  Weakness  of  the  respiratory  muscles— ^.g.,  in 
severe  febrile  conditions— is  another  factor.  Pressure  on  the 
lung  by  liquid  or  gaseous  accumulations  in  the  pleural  cavity 
is  a  common  cause.  Another  is  obstruction  of  the  respira- 
tory tract,  which  may  be  due  to  compression  from  without, 
e.g.,  by  a  tumour,  or  to  something  in  the  wall  or  in  the 
lumen  of  the  air-passages,  such  as  adenoids,  foreign  bodies, 
or  inflammatory  secretions.  The  obstruction  may  act  like 
a  ball-valve,  and  actually  exhaust  the  air  out  of  the  pul- 
monary alveoli  ;  or  it  may  simply  prevent  the  movement  of 
the  air  either  outwards  or  inwards,  with  the  result  that 
the  imprisoned  air  undergoes  absorption  and  the  vesicles 
collapse. 

Morbid  Anatomy.— The  collapsed  lung  or  portion  of  lung 
is  reduced  in  size.    The  condition  is  often  limited  to  several 
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individual  lobules  or  groups  of  lobules.  Collapsed  portions 
at  the  pleural  surface  are  depressed.  The  affected  foci  may 
be  scattered  irregularly  throughout  the  lung,  or  may  be 
chiefly  at  the  base.  They  are  bluish-gray  in  colour,  dry, 
smooth,  firm  and  non-crepitant,  and  sink  in  water.  A  lung 
in  this  state  is  described  as  carnified,  and  it  ultimately 
becomes  leathery.  Various  other  anatomical  features  will 
result  from  the  cause  of  the  collapse. 

Symptoms.  —  These  naturally  vary  according  to  the 
primary  disease.  Of  those  which  are  more  definitely  refer- 
able to  the  collapse,  the  most  important  are  dyspnoea, 
cough,  cyanosis,  a  rapid  pulse,  restlessness,  and  prostration. 

Physical  Signs. — Besides  those  which  depend  upon  the 
primary  condition,  there  may  be  retraction  of  the  chest-wall, 
especially  at  its  lower  part,  and  inspiratory  retraction  of  the 
intercostal  spaces.  If  the  collapse  is  extensive,  there  may 
be  impairment  of  percussion,  enfeeblement  of  respiratory 
murmur,  and  bronchial  breathing. 

Diagnosis. — This  depends  upon  the  presence  of  a  disease 
which  is  liable  or  certain  to  be  associated  with  collapse,  and 
on  the  development  in  the  course  of  that  disease  of  the 
symptoms  and  physical  signs  just  indicated. 

Prognosis. — Extensive  cohapse  occurring  in  the  course  of 
bronchitis,  measles  or  whooping-cough  is  very  serious,  and 
is  apt  to  lead  to  death  by  asphyxia.  In  sHghter  cases,  if  the 
child  is  naturally  vigorous  and  is  well  cared  for,  the  prog- 
nosis is  favourable. 

Treatment.— Careful  nursing  and  feeding,  abundance  of 
fresh  air,  and  often  stimulation,  are  necessary.  Any  respira- 
tory obstruction  must  be  removed  if  possible.  Tracheotomy 
may  be  required  for  laryngeal  diphtheria.  An  emetic 
(ipecacuanha  or  sulphate  of  zinc)  is  valuable  if  the  secre- 
tions are  blocking  the  bronchial  tubes. 

Atelectasis. 

This  condition  has  been  attributed  to  various  causes,  such 
as  enlargement  of  bronchial  glands,  but  is  doubtless  due 
chiefly  to  feebleness  of  the  child  and  inability  of  the  respira- 
tory muscles  to  expand  the  chest.  The  anatomical  condition 
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is  similar  to  that  in  collapse,  but  as  there  is  no  primary 
disease,  the  anatomical  condition,  symptoms,  and  physical 
signs  are  simpler  than  those  often  present  in  collapse. 
General  feebleness,  lividity,  rapid  and  shallow  breathing, 
and  inspiratory  retraction  of  the  lower  part  of  the  chest  are 
observable.  The  respiratory  murmur  is  feeble,  and  there 
may  be  some  impairment  of  percussion  at  the  bases. 

Treatment. — A  warm  atmosphere,  hot  baths,  gentle  fric- 
tion of  the  surface,  and  sometimes  artificial  respiration,  are 
the  measures  indicated. 


V.  Broncho-pneumonia 

(Lobular  or  Catarrhal  Pneumonia). 

Etiology. — Broncho-pneumonia  is  most  common  in  the 
first  five  years  of  life,  but  is  also  common  in  old  people.  It 
is  sometimes  primary,  but  more  often  secondary.  It  often 
follows  or  complicates  the  specific  fevers,  especially  measles, 
whooping-cough,  and  diphtheria.  It  is  sometimes  due  to 
extension  of  catarrh  from  the  larger  bronchial  tubes.  It 
occurs  in  those  who  are  enfeebled  by  age,  by  paralysis,  or 
by  any  debilitating  condition.  It  may  be  excited  by  the 
entrance  into  the  air-passages  of  food,  drink,  or  discharges 
from  sores  or  wounds  about  the  mouth,  nose,  larynx,  or 
pharynx  {aspiration-pneumonia).  In  septic  cases  the  in- 
flammation may  go  on  to  suppuration  and  gangrene. 
Broncho-pneumonia  occasionally  follows  the  inhalation  of 
ether  for  anesthetic  purposes.  In  two  cases  which  came 
under  my  care,  the  inhalation  of  gaseous  ammonia  pro- 
duced a  membranous  inflammation  of  the  respiratory  tract 
with  broncho-pneumonia.  In  one  of  them,  the  fibrinous 
exudation  extended  from  the  larynx  to  the  finest  tubes .1 
Among  predisposing  causes  of  broncho-pneumonia  may 
be  mentioned  deficiency  of  food,  impure  air,  rickets,  and 
diarrhoea.  The  specific  broncho-pneumonia  due  to  the 
tubercle  bacillus  is  separately  considered  under  Pulmonary 
Tuberculosis. 

Several  kinds  of  microbes  are  found  in  association  with 
1  Monro  and  Workman,  Glasgow  Medical  Journal,  1898,  1.,  343 
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broncho-pneumonia.  The  most  important  are  the  Pneumo- 
coccus,  the  Streptococcus  pyogenes,  the  Staphylococcus  aureus, 
the  Staphylococcus  albus,  and  Friedlander's  bacillus.  The 
diphtheria  bacillus  may  be  found  in  cases  secondary  to 
diphtheria.    Mixed  infections  are  common. 

Morbid  Anatomy. — The  disease  begins  in  the  finest  bron- 
chial tubes,  so  that  at  the  outset  it  is  a  capillary  bronchitis 
(p.  411).  From  the  bronchioles  the  inflammation  extends 
laterally  into  the  lung  tissue  and  onwards  into  the  alveoli. 
Since  each  bronchiole,  with  its  alveolar  passage,  infundibula 
and  alveoli,  is  distributed  to  a  lobule,  the  inflammation 
beginning  in  the  bronchiole  has  a  lobular  arrangement. 
But,  since  many  neighbouring  lobules  may  be  inflamed,  a 
considerable  mass  of  lung  may  be  involved.  The  catarrh 
of  the  bronchiole  is  associated  with  the  secretion  of  tough 
mucus  and  pus  which  obstruct  the  tube  and  often  cause 
collapse  of  the  lobule  before  the  inflammation  has  reached 
it.  As  seen  from  the  surface,  collapsed  portions  are  de- 
pressed and  bluish-red.  With  or  without  a  preceding  stage 
of  collapse,  the  inflammation  extends  from  the  bronchiole 
to  the  alveoli,  and  these  become  filled  with  catarrhal  (epi- 
thelial) cells  and  leucocytes.  The  round-celled  infiltration 
often  extends  to  the  peri-bronchial  tissues. 

The  lungs  are  to  a  large  extent  crepitant,  but  are  felt  to 
contain  nodules  of  consolidation.  The  bluish  depressed 
areas  of  coUapse  are  mostly  seen  towards  the  bases.  The 
cut  surface  is  dark-red.  The  inflamed  patches  are  reddish- 
gray  in  an  early  stage,  but  afterwards  become  paler  as  in 
liepatisation.  The  small  tubes  contain  tough  secretion. 
Emphysema  may  be  present  in  the  upper  lobes.  In  some 
exceptional  cases,  there  is  little  or  no  distinct  consoHdation 
of  tissue,  and  in  others  {pseudo-lobar  pneumonia)  the  in- 
flamed lobules  may  be  so  crowded  together  that  a  great 
part  of  a  lobe  is  consohdated.  The  inflammation  is  apt  to 
be  specially  intense  in  aspiration-pneumonia,  and  may 
proceed  to  softening  and  even  gangrene. 

Symptoms. — The  clinical  aspect  varies  much  according  to 
the  cause  of  the  attack.  In  the  variety  which  follows 
measles  or  whooping-cough,  convalescence  is  disturbed  by 
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the  renewal  of  fever,  with  cough  and  increased  rapidity  of 
the  pulse.  Breathing  is  difficult,  as  well  as  rapid  and 
shallow.  The  alae  nasi  move,  the  accessory  muscles  of 
respiration  are  active,  and  the  lower  part  of  the  chest  is 
drawn  in  with  inspiration.  The  child  is  restless,  anxious- 
looking,  pale  and  livid,  and  may  suffer  from  diarrhoea. 

Physical  Signs. — These,  like  the  symptoms,  are  chiefly 
those  of  capillary  bronchitis,  viz.,  fine  moist  rales  with 
some  dry  rales  ;  but  sometimes  scattered  patches  of  con- 
solidation may  be  revealed  by  impaired  percussion,  bronchial 
breathing,  and  consonating  rales. 

Varieties. — In  a  large  proportion  of  cases  the  onset  and 
defervescence  are  gradual,  and  the  course  of  the  tempera- 
ture is  very  irregular.  When  death  occurs,  it  is  usually  in 
the  second  week,  and  is  due  to  asphyxia  resulting  from  the 
obstruction  in  the  bronchioles. 

In  debihtated  adult  patients,  the  symptoms  may  not  be 
well  marked.  There  may  be  Httle  more  than  pyrexia, 
cough,  shortness  of  breath,  and  increase  of  the  weakness. 
The  condition  may  become  associated  with  hypostatic  pneu- 
monia. 

Primary  cases  have  an  abrupt  onset  with  rapid  elevation 
of  temperature,  and  sometimes  terminate  by  crisis.  The 
physical  signs  as  well  as.  the  symptoms  may  strongly  suggest 
lobar  pneumonia.  Moreover,  this  type  of  the  disease  is  due 
to  the  pneumococcus.    These  cases  generally  recover. 

Diagnosis.— It  may  be  difficult  to  distinguish  between 
primary  broncho-pneumonia  of  pseudo-lobar  type  and  lobar 
pneumonia.  The  detection  of  a  focus  of  disease  in  the  less 
affected  lung  is  in  favour  of  broncho-pneumonia,  but  the 
course  of  the  illness,  or  even  an  autopsy,  will  alone  suffice 
to  make  the  diagnosis  certain.  Another  difficulty  is  to 
ascertain  whether  a  broncho-pneumonia  is  tubercular,  a 
possibility  which  must  always  be  borne  in  mind.  The 
sputum  should  be  examined  in  doubtful  cases  for  tubercle 
baciUi  and  elastic  tissue.  Continuance  of  signs  of  consolida- 
tion long  after  the  acute  symptoms  have  passed  off,  and 
still  more,  the  development  of  signs  of  softening  and  excava- 
tion, are  of  grave  significance. 
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Prognosis.— A  considerable  proportion  of,  secondary  cases 
in  ciiildren  are  fatal.  The  mortality  in  the  first  five  years 
of  life  is  probably  at  least  20  per  cent.  Aspiration-pneu- 
monia often  goes  on  to  suppuration  or  gangrene,  and  is 
very  fatal.  In  primary  cases  the  outlook  is  good.  In  rare 
instances  broncho-pneumonia  becomes  chronic. 

Treatment. — The  patient  should  have  a  room  at  a  tempera- 
ture of  65°  F.  The  atmosphere  should  be  kept  moist  by  a 
steam-kettle  so  as  to  make  the  sputum  less  tough.  Ventila- 
tion is  necessary,  but  there  must  be  no  draughts.  Large 
warm  poultices  should  be  applied  to  different  parts  of  the 
chest  in  rotation.  Abundance  of  light  food  must  be  given, 
and  the  bowels  should  be  gently  moved  each  day.  Ipecacu- 
anha wine  should  be  given  as  an  expectorant,  and  if  the 
secretions  accumulate  in  the  tubes,  as  an  emetic  also.  If 
opiates  are  used,  the  greatest  caution  is  required,  owing  to 
the  risk  of  death  by  asphyxia.  Strychnine  hypodermically 
and  ammonium  carbonate  internally  may  be  used  as  stimu- 
lants. If  the  pulse  threatens  to  fail,  and  the  restlessness  is 
great,  whisky  should  be  tried  for  its  vaso-relaxant  and 
narcotic  effects.  If  the  temperature  is  high,  or  if  cerebral 
symptoms  are  very  marked,  the  tepid  bath  or  cold  pack 
should  be  employed.  A  few  cases  may  be  saved  by  oxygen 
inhalations.  In  the  tardy  convalescence,  great  care  must 
be  taken  to  avoid  fresh  cold  ;  and  cod-liver  oil,  chemical 
food,  and  a  change  of  air  may  be  highly  beneficial. 


vi.  Chronic  Interstitial  Pneumonia 

(Cirrhosis  or  Fibrosis  of  the  Lung). 
Strictly  speaking,  this  is  a  rare  disease,  for  while  over- 
growth of  fibrous  tissue  is  met  with  in  many  diseases  of  the 
lungs,  these  can  generally  be  classified  in  a  more  satisfactory 
manner,  as  under  the  headings  of  tuberculosis,  syphilis, 
pneumonokoniosis,  etc.  In  the  more  limited  sense,  however, 
chrome  mterstitial  pneumonia  may  arise  in  at  least  three 
ways.  (I)  Very  rarely  it  follows  acute  lobar  pneumonia. 
The  alveolar  walls  become  thickened,  and  the  fibrinous 
exudation  instead  of  undergoing  softening  and  absorption 
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becomes  organised.  The  naked-eye  appearances  suggest 
gray  hepatisation,  but  the  tissue  is  firmer  and  the  cut  surface 
smoother  {iron-gray  induration).  If  the  disease  progresses, 
the  normal  lung  tissue  undergoes  atrophy,  and  bronchiectasis 
develops.  (2)  Broncho-pneumonia  is  a  less  rare  cause, 
probably  because  the  duration  is  longer,  and  because  of  the 
frequent  occurrence  of  collapse  and  bronchial  obstruction. 
Scattered  patches  of  consolidation  are  produced  in  this  way, 
and  the  condition  may  spread  over  a  great  part  of  the  lung. 
(3)  In  a  third  group  of  cases,  chronic  inflammation  spreads 
to  the  interstitial  tissue  of  the  lung  from  an  inflamed  pleura 
{pleurogenic  cirrhosis).  This  fibrosis  may  be  partial  or 
general. 

Alcoholism  and  syphilis  have  been  regarded  as  predis- 
posing to  fibrosis,  whatever  the  immediate  cause  may  be. 

Morbid  Anatomy. — When  the  disease  is  advanced,  the  lung 
is  greatly  reduced  in  size,  from  contraction  of  the  abnormally 
abundant  fibrous  tissue.  It  is  firm,  tough,  smooth  on 
section,  and  pigmented.  The  bronchi  are  dilated.  The 
pleura  is  adherent  and  is  usually  much  thickened.  The 
disease  is  generally  unilateral.  If  only  a  part  of  the  lung  is 
involved,  it  is  usually  the  base  which  suffers.  The  opposite 
lung  is  enlarged.  The  right  ventricle  of  the  heart  is  hyper- 
trophied. 

Symptoms.— These  may  be  a  continuation  of  the  symptoms 
referable  to  an  inflammation  of  the  lung  or  pleura,  but 
frequently  no  such  continuity  can  be  traced.  Shortness  of 
breath  and  cough  are  the  principal  early  symptoms.  The 
sputum  may  be  foetid  if  bronchiectasis  is  present.  There  is 
sometimes  haemoptysis. 

Physical  Signs.— There  is  dulness  on  percussion,  with 
increase  of  vocal  fremitus  and  bronchial  breathing,  pointing 
to  consolidation  of  the  affected  lung.  The  heart  is  dis- 
placed towards  the  affected  side.  The  chest-wall  is  retracted 
and  less  mobile  than  normally,  and  the  shoulder  is  drawn 
down  on  that  side.  There  may  be  signs  of  bronchiectasis. 
The  finger-ends  may  be  clubbed. 

Diagnosis.— The  most  important  point  is  the  distinction 
from  fibroid  phthisis,  and  this  depends  chiefly  on  the  per- 
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sistent  absence  of  tubercle  bacilli  from  the  sputum.  The 
fact  of  both  lungs  being  diseased  is  strongly  in  favour  of 
tuberculosis. 

Prognosis. — The  patient  may  survive  for  many  years,  and 
for  a  long  time  enjoy  fair  health.  Among  the  causes  of  death 
are  general  failure  of  nutrition,  and  failure  of  the  right 
ventricle. 

Treatment. — This  includes  good  food  and  clothing  ;  a 
favourable  climate  ;  precautions  against  a  fresh  attack  of 
acute  disease  ;  counter-irritation  over  the  diseased  lung, 
and  cod-liver  oil  internally.  Bronchiectasis  and  various 
symptoms  may  demand  appropriate  treatment. 

vii.  Pneumonokoniosis. 

The  pneumonokonioses  are  diseases  of  the  lungs  due  to 
inhalation  of  dust.  Only  the  more  important  require  to  be 
mentioned  here. 

Anthracosis  {coal-miner's  lung)  is  not  nearly  so  common 
now  as  formerly,  the  change  being  due  to  the  excellent 
ventilation  of  mines  now  required  by  law.    In  former  days 
cohiers  suffered  much  both  from  bronchitis   and  from 
phthisis.    The  lungs  of  colliers  may  contain  large  quantities 
of  carbonaceous  pigment  (coal-dust,  the  soot  of  lamps  and 
the  products  of  combustion  of  explosives),  and  yet,  since 
coal-dust  causes  but  httle  irritation,  there  may  be  no 
evidence  of  actual  disease.    When  anthracosis  is  present, 
the  lungs  are  black  and  emphysematous,  and  contain  small 
black  nodules.    When  the  lungs  are  cut,  an  inky  liquid 
escapes.   The  nodules  are  masses  of  carbonaceous  dust.  The 
carbon,  having  entered  the  lymphatic  system  of  the  lungs 
through  the  waUs  of  the  alveoH,  occupies  that  system  and 
thus  accounts  for  the  black  colour  of  the  lungs.    The  carbon 
IS  usually  arrested  in  the  bronchial  and  other  neighbouring 
glands  which  are  enlarged  and  black.    It  is  to  be  noted 
hrst  that  coal-dust  shows  little  tendency  to  cause  interstitial 
overgrowth,  and  secondly  that  anthracosis  (like  any  other 
pneumonokoniosis)  predisposes  a  lung  to  tubercular  infection. 

Symptoms.— These  point  to,  and  are  largely  the  result  of 
chronic  bronchitis  and  emphysema.    There  is  cough,  with 
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black  expectoration,  and  shortness  of  breath  on  exertion. 
After  a  time,  if  the  hmgs  become  tubercular,  emaciation 
and  other  symptoms  of  ordinary  phthisis  may  be  added  to 
those  of  bronchitis. 

LiTHOSis  {silicosis  or  chalicosis  ;  including  stonemason's 
phthisis,  grinder's  rot  and  potter's  rot)  results  from  inhalation 
of  siliceous  dust.  The  dust  is  very  irritating,  and  causes 
well-marked  fibrosis  with  the  development  of  hard  nodules 
which  contain  gritty  material.  The  character  and  duration 
of  the  symptoms  vary  much  in  different  industries ;  phthisis 
in  some,  and  bronchitis  or  asthma  in  others,  being  the  pre- 
vailing type. 

SiDEROSis  is  the  disease  which  results  in  colour-grinders 
from  the  inhalation  of  oxide  of  iron.  The  lungs  are  red  and 
fibrotic.    The  symptoms  are  those  of  rapid  phthisis. 

Prognosis— Most  of  the  pneumonokonioses  progress  so 
slowly  that  the  sufferer  can  continue  his  work  for  years.  In 
all  of  them  there  is  the  risk  of  tubercular  infection.  Some- 
times, however,  pneumonia  or  haemoptysis  causes  death 
early. 

Treatment.— If  the  disease  is  in  the  early  stage,  the  patient 
should  give  up  his  occupation  ;  otherwise  the  treatment  is 
similar  to  that  of  phthisis  or  chronic  bronchitis. 

viii.  Pulmonary  Emphysema. 

Pulmonary  emphysema  may  be  either  interlobular  or 
vesicular. 

In  Interlobular  or  Interstitial  Emphysema  an-  is 
present  in  the  connective  tissue  of  the  lung.  This  may 
result  from  a  wound  of  the  lung— ^.g.,  by  a  broken  rib— or  it 
may  be  due  to  acute  over-distension  of  the  air  vesicles  by 
violent  expiratory  efforts,  as  in  whooping-cough  or  diph- 
theria In  either  case,  vesicles  are  ruptured,  and  air  escapes 
into  the  surrounding  tissues.  The  air  may  pass  from  the 
root  of  the  lung  to  the  subcutaneous  tissue  of  the  neck. 
It  can  be  seen  under  the  pleura  in  the  form  of  beads  or 

bullse.  .  , 

In  Vesicular  Emphysema,  the  air  vesicles  are  over- 
distended,  and  secondary  changes  are  brought  about. 
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Etiology. — Three  varieties  must  be  distinguished  : 

(1)  Expiratory  {substantive,  substantial,  idiopathic,  hyper- 
trophic, large-lunged).  In  expiration  with  the  glottis  closed, 
the  lungs  are  compressed  by  the  floor  and  walls  of  the  chest, 
and  the  air  within  the  lungs  exerts  a  distensile  force  on  all 
the  air-sacs.  At  certain  parts— ^.g.,  the  anterior  margins, 
and  above  the  clavicles— the  lungs  are  not  so  well  supported 
by  the  chest-wall  as  elsewhere,  and  at  these  parts  over- 
distension of  the  air-sacs  is  most  readily  produced.  Violent 
expiration  with  closed  glottis  is  the  principal  element  in 
coughing,  so  that  this  variety  of  emphysema  is  met  with  in 
chronic  bronchitis  and  in  other  diseases  accompanied  by 
severe  coughing  over  a  long  period.  In  addition  to  the 
mcreased  air-pressure,  importance  must  be  attached  to 
diminished  resisting  power  of  the  lung  tissue,  and  the  latter 
may  be  attributed  to  chronic  catarrh,  seniHty,  and  inherited 
predisposition.  The  emphysema  of  glass-blowers  and  of 
players  upon  wind  instruments  is  doubtless  mainly  expira- 

(2)  Inspiratory  {compensatory,  complementary,  vicarious) 
If  one  part  of  a  lung  does  not  expand  fully  in  inspiration 
some  other  part  will  be  over-distended,  or  the  chest-wall  will 
be  drawn  m,  or  both  of  these  things  may  happen.  Thus  the 
imperfect  expansion,  or  local  diminution  of  bulk,  seen  in  the 
collapse  of  broncho-pneumonia,  in  obsolete  tuberculosis  and 
m  hbroid  phthisis  is  associated  with  emphysema.  The 
emphysema  may  be  localised  in  the  neighbourhood  of  the 
lesion  of  which  it  is  a  consequence.  General  adhesion  of 
the  pleura  frequently  leads  to  marked  emphysema  of  the 
anterior  margin  of  the  lung. 

(3)  Senile  {atrophic,  degenerative,  small-lunged).    This  is 
a  prmmry  atrophy  of  the  lung  tissue  which  accompanie 
senile  atrophy  of  the  other  tissues  of  the  body.    The  lung 
m  this  form  are  reduced  in  bulk.    The  changes  in  the  afr 
vesicles  are  similar  to  those  in  the  iirst  variety.    The  serSe 

-^'^        « -  th: 

Morbid  Anatomy.-From  the  practical  or  clinical  point  of 
view,  It  IS  chiefly  the  first  variety  of  emphysema,  t^.e  sub- 
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stantive  or  hypertrophic  form,  which  requires  consideration. 
The  chest  is  barrel-shaped.    The  lungs  are  much  enlarged, 
and  have  a  soft  downy  feel.    The  emphysematous  parts  take 
the  form  of  air-filled  bulte  which  are  sometimes  of  great  size 
and  are  specially  noticeable  at  the  apex,  anterior  margin 
and  base.    Microscopic  investigation  shows  that  the  infun- 
dibula  and  alveoh  become  more  and  more  distended  by  the 
air-pressure  within  them,  until  the  intervening  septa  undergo 
atrophy,  become  perforated,  and  are  finally  destroyed,  and 
neighbouring  cavities  coalesce.    By  a  continuation  of  the 
process,  large  air-filled  buUse  are  at  length  produced.  The 
destruction  of  the  bloodvessels  in  the  partitions,  when  the 
disease  becomes  extensive,  causes  serious  obstruction  to  the 
pulmonary  circulation,  so  that  the  right  ventricle  becomes 
hypertrophied.    The  atrophy  of  the  elastic  tissue  prevents 
the  lung  from  collapsing  as  in  health.    The  destruction  of 
alveoli  diminishes  the  respiratory  capacity.    As  the  morbid 
change  advances,  the  right  heart  becomes  dilated,  and 
general  venous  congestion  supervenes. 

Symptoms.— Chronic  bronchitis  is  usuaUy  present,  with 
cough  and  spit.  In  addition,  the  emphysema  gives  rise  to 
shortness  of  breath.  At  first  this  is  only  on  exertion  ;  later 
on  it  becomes  more  continuous,  and  in  advanced  cases 
amounts  to  orthopnoea.  Lividity  is  another  feature,  and  is 
often  associated  with  pallor.  There  may  be  asthmatic 
attacks.  Owing  to  the  lessened  elasticity  of  the  lungs, 
expiration  is  especially  embarrassed. 

Physical  Signs.-The  chest  is  barrel-shaped,  and  increased 
in  capacity-a  permanent  and  exaggerated  condition  of  full 
inspiration.  The  gait  is  stooping.  The  apex-beat  is  feeble 
or  inappreciable,  the  area  of  superficial  cardiac  dulness 
greatly  diminished  or  altogether  lost,  and  the  sounds  of  the 
heart  faint.  A  tricuspid  systolic  murmur  may  be  audible. 
Percussion  over  the  lungs  is  highly  resonant  (hyper-resonant), 
and  the  upper  border  of  hepatic  dulness  may  be  much  de- 
pressed. The  respiratory  murmur  is  often  famt,  sornet.mes 
harsh;  and  its  expiratory  portion  is  prolonged.  The  dry 
and  moist  r^les  of  bronchitis  may  be  present.  If  the 
right  ventricle  has  failed,  enlargement  of  the  liver,  dropsy, 
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and  other  phenomena  of  venous  engorgement  will  be 
present. 

Prognosis. — It  is  the  presence  of  chronic  bronchitis  which 
makes  ordinary  emphysema  a  progressive  disease.  Each 
recurrence  of  winter-cough  leads  to  further  permanent 
damage  to  the  lung  tissue,  diminishing  the  respiratory 
surface  and  increasing  the  strain  upon  the  right  ventricle. 
With  temporary  interruptions,  the  patient  may  do  much 
work  during  many  years,  but  in  the  long-run  the  tendency  is 
to  death  by  right  ventricle  failure,  which  may  be  precipitated 
at  any  time  by  an  exacerbation  of  the  bronchitis. 

Treatment. — This  is  similar  to  that  which  is  adopted  for 
chronic  bronchitis.  Every  precaution  must  be  taken  to 
avoid  fresh  colds.  When  the  right  ventricle  becomes  dis- 
abled, as  shown  by  dropsy,  lividity  and  orthopnoea,  appro- 
priate measures  must  be  employed,  including  a  mercurial 
purge,  diaphoretics,  oxygen  inhalations,  and  in  some  cases 
blood-letting,  followed  by  cardiac  tonics  and  stimulants. 


ix.  Pulmonary  Gangrene. 

Etiology.— In  this  condition  there  is  necrosis  of  lung  tissue 
followed  by  putrefaction.    If  foreign  matter  gets  into  the 
bronchial  tubes— ^.g.,  a  piece  of  bread,  or  vomited  matter 
or  a  tooth  accidentally  dislodged  in  course  of  an  operation 
under  chloroform,  or  septic  discharges  from  lesions  of  the 
mouth,  or  from  ulcers  or  abscesses  which  perforate  into  the 
air-passages-the  result  is  hkely  to  be  an  acute  bronchitis 
with  putrefaction  of  the  secretion  ;  and  the  putrid  secretion 
olten  causes  aspiration-pneumonia  which  goes  on  to  gan- 
grene    The  contents  of  a  tubercular  or  bronchiectatic  cavity 
may  decompose  and  cause  gangrene.    An  aneurysm  or  other 
tumour  pressing  upon  the  root  of  the  lung  may  cause 
bronchiectasis  and  gangrene.    Gangrene  also  occurs  in  con- 
nection with  metastatic  abscesses,  and  occasionally  follows 
the  hcemorrhagic  infarction,  the  pneumonia  of  drunkards, 
d  abetics  and  other  debilitated  subjects,  or  a  severe  attack 
01  a  specific  fever.    Sometimes  no  definite  cause  can  be 
ascertained.    Micro-organisms  are  of  course  the  immediate 
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agents  in  producing  the  changes,  especially  the  Staphylo- 
coccus Pyogenes  aureus  and  alhus. 

Morbid  Anatomy. — Two  forms  are  recognised.    In  diffuse 
gangrene,  patches  are  present  throughout  a  great  part  of  one 
lung,  or  throughout  the  whole  of  one  or  both  lungs  ;  while 
in  the  circumscribed  form,  the  gangrene  is  very  localised. 
The  decomposing  slough  has  a  greenish  colour,  and  as  it 
softens  it  gives  rise  to  a  cavity  with  ragged  walls  and  foetid 
contents.    Immediately  around  the  gangrene  there  is  a  zone 
of  intense  inflammation.     The  dead  tissue  may  become 
detached  by  the  inflammatory  process,  so  that  a  suppurating 
cavity  is  left,  and  if  this  is  small,  it  may  contract  and  give 
place  to  a  cicatrix.    Occasionally  the  slough  involves  the 
pleura,  in  which  case  pneumothorax  and  pyopneumothorax 
may  result.     Another  occasional  result  is  haemorrhage. 
The  decomposing  juices  from  the  slough  induce  an  intense 
bronchitis,  and  the  secretions  which  are  poured  out  may 
cause  an  aspiration-pneumonia  in  various  parts  of  the  lungs, 
and  thus  lead  to  diffuse  gangrene. 

Symptoms.— The  patient  is  usually  under  observation  with 
pulmonary  symptoms,  but  gangrene  can  scarcely  be  diag- 
nosed until  the  putrid  juices  from  the  slough  reach  a 
bronchus  and  are  evacuated  in  the  sputum.    The  horrible 
fcetor  of  the  spit  and  breath  is  the  most  characteristic 
evidence  of  gangrene.    The  sputum  contains  lung  tissue, 
triple  phosphates,  margarine  crystals,  pus  and  bacteria. 
On  standing,  it  tends  to  separate  into  three  layers.  The 
lowest  is  dense  and  purulent,  has  a  foul  smell,  and  contains 
fatty  acids,  bacteria  and  elastic  tissue,  but  not  Dittrich's 
plugs.     The  middle  layer  is  serous  and  mucous,  and 
comparatively  clear.     The  upper  layer  is  frothy.  Blood 
is  frequently  present,  and   indeed   the   involvement  of 
a   considerable  vessel   may  lead  to  fatal  haemorrhage. 
There  is  often  severe  prostration,  with  fever  and  a  rapid 

pulse.  . 

Physical  Signs.-These  may  not  be  distinctive,  or  they 
may  be  masked  by  those  of  the  primary  disease.  So  far  as 
they  are  characteristic,  they  point  to  softening  and  excava- 
tion in  the  midst  of  an  area  of  consolidation. 
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Prognosis. — Death  usually  results  from  exhaustion,  but 
recovery  may  take  place.  The  diffuse  variety  is  naturally 
much  more  serious  than  the  circumscribed. 

Treatment. — Good  feeding  and  nursing  are  important. 
Stimulants  will  often  be  required.  Antiseptic  inhalations 
should  be  employed.  If  the  gan-^renous  focus  can  be 
localised,  the  surgeon  may  occasionally  render  useful  aid  by 
draining  the  cavity. 

X.  Pulmonary  Abscess. 

Etiology. — In  rare  cases  of  lobar  pneumonia  and  of  tuber- 
culosis, the  diseased  portion  of  lung  becomes  the  seat  of  one 
or  of  numerous  abscesses.  Aspiration-pneumonia  often  goes 
on  to  abscess  formation  (which  in  many  cases  cannot  be 
definitely  separated  from  gangrene).  In  pyaemia,  there  are 
numerous  small  metastatic  abscesses,  mostly  situated  at  the 
surface  of  the  lung,  of  a  grayish  colour  and  surrounded  by 
intensely  congested  tissue.  Abscess  may  also  result  from 
suppuration  of  a  hydatid  cyst,  or  from  rupture  into  the  lung 
of  an  abscess  in  some  other  part,  as  for  instance  hepatic 
abscess,  mediastinal  abscess,  a  suppurating  bronchial  gland, 
or  empyema. 

Symptoms.— These  vary  greatly  in  different  cases.  If  the 
abscess  does  not  communicate  with  a  bronchus,  the  con- 
stitutional symptoms  of  suppuration  may  be  present,  with 
few  or  no  abnormal  physical  signs.  If  the  suppuration 
follows  pneumonia,  the  signs  of  softening  may  be  recognis- 
able. In  pysemia,  the  general  symptoms  are  most  impor- 
tant, but  there  may  be  physical  signs  of  broncho-pneumonia. 
When  the  abscess  communicates  with  a  bronchus,  there  are 
cough  and  expectoration.  The  latter  may  resemble  pure 
pus  or  may  be  chocolate-coloured.  It  may  have  little  or  no 
odour,  or  may  smell  most  offensively.  It  should  be  care- 
fully exammed  for  lung  tissue,  Hver  tissue,  bile,  or  other 
evidence  of  the  original  seat  of  abscess  formation. 

Physical  Signs.— Apart  from  those  which  may  be  due  to 
the  primary  disease,  there  may  be  physical  signs  pointing  to 
a  localised  consolidation.  If  the  abscess  bursts  and  dis- 
charges, the  signs  of  cavity  will  speedily  develop.  In 
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pycJemia,  the  physical  signs  are  hkely  to  be  those  of  broncho- 
pneumonia, unless  pleurisy  be  also  present. 

Prognosis. — Recovery  occasionally  takes  place,  either 
spontaneously  or  after  operation. 

Treatment. — If  the  abscess  can  be  locahsed,  it  ought  to 
be  incised  and  drained.  Otherwise,  feeding,  nursing,  stimu- 
lants and  tonics  such  as  quinine  and  iron  are  the  indications. 

xi.  Tumours  of  the  Lung. 

Primary  tumours  of  the  lung  are  not  nearly  so  common 
as  secondary  growths.  Primary  tumours  are  generally  con- 
fined to  one  lung.  The  most  common  is  cancer  originating 
in  the  epithelial  lining  of  the  respiratory  tract  and  extending 
to  the  bronchial  glands  and  often  to  the  pleura.  Of  secondary 
growths,  one  of  the  most  common  is  a  lymphosarcoma 
originating  in  the  bronchial  glands  and  invading  the  lung 
by  way  of  its  root.  The  lung  thus  comes  to  be  largely 
replaced  by  tumour  tissue  which  has  a  white  or  gray  colour, 
and  may  be  softened  in  various  places.  By  compressing 
the  bronchi,  it  may  lead  to  bronchiectasis.  Sarcomas  and 
cancers  originating  in  the  alimentary  tract  and  in  various 
other  parts  of  the  body  may  give  rise  to  embohc  growths 
in  the  lungs.  These  are  generally  multiple  and  distributed 
in  both  lungs.  When  the  pleura  is  involved  in  mahgnant 
disease  of  the  lung,  the  accompanying  exudation  is  some- 
times hemorrhagic .  The  bronchial  glands  are  usually,  and 
the  cervical  glands  frequently,  involved  by  the  disease. 
These  tumours  are  most  common  about  middle  life. 

Symptoms.— These  are  not  always  characteristic.  There 
may  be  pain  and  tenderness  in  the  chest.  Cough  is  present, 
and  may  be  stridulous  if  the  air-passages  are  compressed,  or 
brassy  if  the  laryngeal  nerves  are  imphcated.  Expectora- 
tion is  usually  scanty,  and  sometimes  resembles  red-currant 
jelly.  (Edema  of  the  upper  part  of  the  trunk  and  upper 
limbs  may  result  from  pressure  upon  veins,  and  the  surface 
veins  may  be  enlarged.  The  swelling  may  be  accompamed 
by  lividity.  Dyspnoea  may  result  from  destruction  of  lung 
tissue,  pleural  effusion,  pressure  on  the  air-passages,  or 
pressure  on  nerves.    There  may  be  pyrexia  at  times. 
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Physical  Signs— There  may  be  local  bulging  of  the  chest- 
wall,  or  the  latter  may  be  perforated  by  the  growth.  Per- 
cussion is  dull  over  a  large  growth.  If  the  latter  is  in  con- 
tact with  a  bronchus,  bronchial  breathing  may  be  heard 
over  the  growth.  If  the  tumour  compresses  the  bronchus, 
the  respiratory  murmur  may  be  enfeebled  or  lost  on  the 
corresponding  side  of  the  chest.  Enlarged  glands  are  some- 
times found  in  the  neck. 

Diagnosis. — This  is  easy  if  a  primary  growth  has  been 
previously  recognised  elsewhere.  The  insidious  onset  of  the 
symptoms  and  signs  above  described,  and  the  existence  of 
red-currant  jelly  expectoration  and  of  hsemorrhagic  pleural 
effusion  are  important  evidence  in  favour  of  tumour.  Marked 
dulness  on  percussion  without  displacement  of  the  heart  is 
suggestive  of  tumour  rather  than  of  pleural  effusion,  but  it 
is  advisable  to  explore  with  a  hypodermic  needle.  Even  if 
pleural  effusion  is  present,  the  fact  is  not  sufficient  to  exclude 
tumour.  Constant  recurrence  of  the  effusion  after  removal 
by  aspiration  is  ominous,  especially  if  the  liquid  be  blood- 
stained. 

Prognosis. — The  disease  tends  gradually  to  cause  fatal 
exhaustion,  but  the  immediate  cause  of  death  may  be 
involvement  of  the  heart  or  of  some  other  important  struc- 
ture. The  average  duration  of  life  may  be  put  at  about  a 
year  from  the  time  when  the  disease  is  recognised. 

Treatment  is  purely  palliative.  It  may  be  necessary  to 
aspirate  the  pleural  cavity  for  the  rehef  of  urgent  dyspnoea. 

DISEASES  OF  THE  PLEURA, 
i.  Pleurisy  (Pleuritis). 

The  pleura  suffers  from  inflammation  more  frequently 
than  the  other  serous  membranes,  and  the  inflammation  is 
met  with  in  many  forms  of  which  no  satisfactory  classifica- 
tion is  available.  Thus  pleurisy  may  be  acute,  subacute  or 
chronic  ;  primary  or  secondary  ;  general  or  locahsed  ;  dry 
or  accompanied  by  effusion,  and  the  effusion  may  be  sero^ 
fibrinous,  purulent  or  hgemorrhagic. 

General  Etiology.— Pleurisy  occurs  at  all  ages,  but  is  most 
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common  in  middle  life.  The  cause  may  be  local  or  general. 
The  local  causes  include  injury  or  disease  of  the  chest-wall, 
such  as  fractures  of  ribs  or  caries  of  the  spine,  and  the 
entrance  of  irritating  matter  into  the  pleural  cavity  from  the 
lung  or  elsewhere ,  as  in  phthisis ,  pneumonia ,  etc .  The  general 
causes  are  also  varied.  Among  the  most  common  are  the 
pneumococcus,  the  tubercle  bacillus,  the  streptococcus,  and 
the  rheumatic  infection.  A  chill  is  often  the  apparent  cause, 
but  the  tendency  now  is  to  regard  this  as  merely  the  predis- 
posing factor,  and  to  suppose  that  some  microbe,  and  espe- 
cially the  bacillus  of  tubercle,  is  the  exciting  cause  (see 
p.  444,  under  Sero-fibrinous  Pleurisy).  Pleurisy  occurring 
in  association  with  scarlet  fever,  influenza,  enteric  fever, 
Bright's  disease,  septicaemia  and  pyaemia  is  attributable  to 
the  specific  microbes  of  the  disease  or  their  toxins,  or  to 
some  morbid  blood  state,  or  to  a  secondary  infection — e.g., 
by  the  pneumococcus.  Pleurisy  is  sometimes  secondary  to 
peritonitis,  the  irritant  travelling  through  the  diaphragm 
by  the  lymph  channels  which  pass  from  the  one  sac  to  the 
other.  Multiple  serous  membrane  inflammation  is  known 
as  polyorrhomenitis. 

The  principal  organisms  found  in  inflammatory  pleural 
effusions  are  the  same  whether  the  effusions  are  purulent  or 
non-purulent.  In  the  latter  case,  however,  the  microbes 
are  so  inconstant  or  so  scanty  that  the  exudations  are  often 
found  to  be  sterile.  The  microbes  include  the  pneumo- 
coccus, the  tubercle  bacillus,  the  streptococcus,  and  the 
staphylococcus.    Sometimes  the  infection  is  mixed. 

Pleurisy  with  Fibrinous  Exudation  (Dry  or  Plastic 

OR  Adhesive  Pleurisy). 

In  this  form  of  pleurisy  the  exudation  is  so  scanty  as  not 
to  give  rise  to  the  physical  signs  of  fluid  effusion. 

Etiology. — Dry  pleurisy  may  follow  a  chiU,  it  is  generally 
present  in  phthisis,  it  is  common  in  rheumatism  and  Bright's 
disease,  and  it  is  present  when  pneumonia  and  other  morbid 
processes  involve  the  surface  of  the  lung.  It  may  be  caused 
by  the  pneumococcus,  though  there  is  no  pneumonia.  The 
pericardium  and  both  pleurcX  may  be  simultaneously  in- 
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flamed  (polyorrhomenitis)  through  the  agency  of  the  pneumo- 
coccus. 

Morbid  Anatomy. — The  inflammation  may  involve  a  small 
or  large  portion,  or  the  whole  of  the  pleura.  Where  the 
cause  is  general  (rheumatism,  chill,  pneumococcus  infection 
of  the  pleura),  the  lower  part  of  the  pleura  is  apt  to  suffer 
chiefly  or  solely,  whereas  pleurisy  due  to  local  disease  of 
the  lung  or  thoracic  wall  may  be  localised  anywhere.  Thus 
localised  pleural  friction  at  the  apex  is  often  one  of  the 
earliest  physical  signs  of  phthisis. 

There  is  first  hypersemia,  and  this  is  followed  by  the 
fibrinous  exudation,  of  which  there  may  be  either  a  thin  or 
a  thick  layer.  The  usual  termination  is  by  adhesion  of  the 
inflamed  surfaces  and  permanent  fibrous-tissue  union.  In 
the  tubercular  variety  there  is  specially  apt  to  be  consider- 
able thickening  of  the  pleura. 

Symptoms. — There  may  be  no  definite  symptoms  ;  or 
there  may  be  pain,  slight  pyrexia  and  cough  without  ex- 
pectoration. Severe  pain,  in  the  form  of  a  stitch,  may  be 
induced  by  breathing  deeply,  or  by  coughing.  The  pain 
may  correspond  to  the  seat  of  inflammation,  or  may  be 
referred  to  the  distribution  of  irritated  intercostal  nerves — 
e.g.,  to  the  front  of  the  abdomen. 

Physical  Signs. — ^Auscultation  may  reveal  friction  sound, 
which,  as  just  explained,  is  sometimes  at  a  distance  from 
the  seat  of  pain.  As  the  patient  breathes  quietly  to  avoid 
a  stitch,  the  respiratory  murmur  may  be  feeble.  If  the 
pleura  undergoes  thickening,  the  percussion  note  and  re- 
spiratory murmur  will  be  impaired. 

Diagnosis. — Pleurodynia  or  rheumatism  of  the  intercostal 
muscles  is  distinguished  by  the  absence  of  shivering,  of 
fever,  and  of  friction  sound.  In  intercostal  neuralgia,  there 
is  no  fever  or  friction  sound,  movement  has  no  great  influ- 
ence on  the  pain,  and  the  patient  is  probably  predisposed 
to  neuralgia  by  anaemia,  neurotic  tendency,  or  otherwise. 

Prognosis.— Considered  apart  from  its  cause,  dry  pleurisy, 
especially  if  localised,  is  not  a  serious  matter. 

Treatment.  —  Little  treatment  is  necessary.  Morphine 
may  be  given  hypodermically  at  the  outset,  or  leeches  may 
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be  applied,  if  the  pain  is  severe.  For  continued  pain  or 
cough  a  bhster  apphed  locally  is  a  suitable  remedy.  Later 
on  tonics  and  a  change  of  air  are  indicated.  Any  disease 
to  which  the  pleurisy  is  secondary  must  receive  due  atten- 
tion. 

Pleurisy  with  Sero-fibrinous  Exudation. 

No  definite  line  of  demarcation  can  be  drawn  between  this 
and  the  preceding  variety  from  the  anatomical  point  of  view, 
but  clinically  the  sero-fibrinous  form  is  characterised  by 
physical  signs  which  point  to  the  presence  of  liquid  in  the 
pleural  cavity.  Puncture  of  the  chest  by  an  aspirator  or 
hypodermic  needle  enables  the  nature  of  the  fluid  to  be 
recognised  with  certainty,  although  this  can  generally  be 
suspected  from  the  history  and  symptoms. 

Etiology. — This  disease  often  follows  a  chill,  but  there  is 
a  general  tendency  now  to  regard  this  as  being  merely  the 
predisposing  cause,  and  to  look  upon  the  tubercle  bacillus 
as  the  actual  excitant  of  the  inflammation  in  the  majority 
of  primary  acute  pleurisies  such  as  were  recently  supposed 
to  be  '  simple  '  or  '  idiopathic'  The  pneumococcus  and 
streptococcus  are  also  important  causes. 

With  regard  to  the  tubercular  nature  of  the  so-called 
simple  acute  pleurisies,  these  must  of  course  be  distinguished 
from  the  secondary  non-tubercular  pleurisies  met  with  in 
phthisis,  where  not  the  bacilli  but  the  toxins  pass  through 
the  pleural  membrane  to  reach  the  cavity  of  the  sac.  Again, 
in  general  tuberculosis,  miliary  tubercles  may  be  found  on 
both  visceral  and  parietal  layers  of  the  pleura.  But  the 
simple  acute  pleurisies  particularly  referred  to  here  are  a 
third  group  in  which  the  bacillus  attacks  the  pleura  first 
of  all  the  organs  or  tissues  of  the  body — at  least,  in  such  a 
way  as  to  give  rise  to  marked  symptoms.  Some  of  the 
evidence  for  the  tubercular  nature  of  the  disease  may  be 
stated  thus  :  (i)  In  some  cases  there  has  been  anatomical 
evidence,  tubercles  having  been  found  after  death  in  acute 
cases  which  during  hfe  were  regarded  as  simple.  (2)  It  is 
sometimes  possible  to  detect  tubercle  bacilh  during  Hfe  by 
withdrawing  some  of  the  exudate,  aUowing  this  to  clot,  and 
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then  digesting  and  centrifiigalising.  (3)  While  inoculation 
of  small  quantities  of  serum  from  the  pleural  exudation 
frequently  fails  to  infect  animals  with  tubercle,  the  use  of 
larger  quantities  (sss.  or  more)  is  often  followed  by  infec- 
tion. The  baciUi  are  probably  scanty,  or  deposited  at  the 
bottom  of  the  exudation,  or  buried  in  the  lymph  ;  and  for 
the  same  reason,  ordinary  cultures  made  from  the  exuda- 
tion show  no  growth  of  tubercle  bacilli.  (4)  A  considerable 
proportion  of  these  cases  ultimately  succumb  to  tuberculosis 
of  the  lungs  or  other  organs.  At  the  same  time,  the  asser- 
tioni  that  '  however  rapidly  and  apparently  completely  the 
victims  of  such  pleurisies  recover,  statistics  prove  that  the 
majority  of  them  die  before  three  years  are  over  with  un- 
doubted tuberculous  disease  of  the  lungs  and  other  organs,' 
is,  I  consider,  exaggerated.  Either  the  proportion  must  be 
reduced  or  the  period  of  observation  must  be  lengthened. 
Osier  quotes  the  recent  figures  of  Hedges,  who  found  that, 
of  130  cases  followed  for  seven  years,  40  per  cent,  became 
tubercular.  (5)  The  tuberculin  test,  the  agglutinin  test, 
and  cultivation  on  peptone  jelly  containing  blood  have 
furnished  evidence  in  the  same  direction.  Nevertheless,  if 
the  conditions  of  life  are  favourable,  scarcely  any  form  of 
tuberculosis  is  so  curable  as  that  which  is  limited  to  the 
pleura. 

Morbid  Anatomy. — The  disease  is  generally  unilateral. 
Fibrin  is  present  as  in  dry  pleurisy,  and  in  addition  there  is 
liquid  effusion  varying  in  amount  up  to  several  pints.  This 
serum  is  greenish-yellow,  alkaline  and  highly  albuminous. 
The  cells  are  mostly  mononuclear.  In  many  cases  the 
pneumococcus  will  be  found,  but  in  the  tubercular  cases, 
the  usual  tests  almost  always  show  that  the  fluid  is  sterile. 
If  the  effusion  is  large,  the  lung  is  collapsed,  and  neigh- 
bouring organs  are  displaced. 

Symptoms.— The  disease  often  sets  in  suddenly,  with  or 
without  a  preceding  chill,  in  a  person  who  has  been  pre- 
viously in  perfect  health.  The  early  symptoms  are  a  stitch 
in  the  side,  dry  cough  and  repeated  shivering.  The  pain  is 
often  of  a  severe  stabbing  character,  and  is  aggravated  by 
^  J.  A.  Coutts  in  AUchin's  '  Manual  of  Medicine,'  i.  225. 


446 


MANUAL  OF  MEDICINE 


deep  breathing,  coughing,  and  movement  in  bed,  as  well  as 
by  pressure  over  the  seat  of  lesion.  Often,  however,  the 
onset  is  insidious.  There  is  moderate  fever,  which  usually 
subsides  in  a  week  or  so  by  lysis,  though  occasionally  the 
pyrexia  continues  for  many  weeks.  The  patient  at  first 
tends  to  avoid  lying  on  the  painful  side,  but  after  consider- 
able effusion  takes  place  and  prevents  the  inflamed  pleural 
surfaces  from  rubbing  against  one  another,  he  rather  prefers 
this  side,  since  freer  movement  is  thereby  permitted  to  the 
healthy  side  of  the  chest.  Respiration  is  accelerated  and 
shallow  in  the  early  stage,  on  account  of  the  pain,  and  in 
some  cases  later  on,  on  account  of  great  effusion.  As  a  rule, 
however,  even  with  abundant  effusion,  there  is  no  dyspnoea 
as  long  as  the  patient  is  resting. 

Physical  Signs. — Before  the  liquid  effusion  has  been  poured 
into  the  thorax,  friction  sound  is  heard  over  the  inflamed 
pleura.  When  effusion  is  present,  friction  may  still  be  heard 
above  the  level  of  liquid  effusion.  If  the  effusion  is  scanty, 
the  principal  signs  are  dulness  on  percussion,  enfeeblement 
of  respiratory  murmur,  and  diminution  of  vocal  fremitus  and 
vocal  resonance  at  the  posterior  base.  Two  fingers'  breadth 
of  dulness  at  the  base  is  said  to  correspond  to  15  ounces  of 
effusion. 

It  should  be  remembered  that  the  intrathoracic  pressure  is 
normally  negative  to  such  a  degree  that  a  large  amount  of  fluid 
can  be  poured  into  the  pleural  sac  before  positive  pressure  is 
exerted  on  neighbouring  structures.  Before  there  is  enough 
of  fluid  to  neutralise  the  negative  pressure,  the  lung  on  the 
affected  side  is  permitted  to  collapse  by  its  own  elasticity, 
and  the  pericardium  and  heart  are  allowed  to  be  drawn  over 
(unless  previously  fixed  by  adhesions)  by  the  elasticity  of  the 
structures  on  the  opposite  side  of  the  chest.  At  or  just 
before  the  time  when  the  fluid  becomes  sufficient  to  neutrahse 
the  negative  pressure,  the  following  four  cardinal  signs  can 
be  recognised,  viz.,  dulness  on  percussion  and  loss  of  vocal 
fremitus  over  the  effusion,  displacement  of  the  heart  towards 
the  unaffected  side,  and  alteration  in  the  respiratory  murmur. 
The  dulness  does  not  change  much  with  the  posture  of  the 
patient.    When  the  patient  sits  up,  the  upper  limit  of  dulness 
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is  not  a  horizontal  line,  but  a  parabola.  It  extends  from, 
say,  the  third  costal  cartilage  upwards  and  outwards,  and 
reaches  its  highest  level  in  the  axilla.  It  then  sinks  down- 
wards and  inwards  at  the  back.  Above  the  level  of  dulness 
in  front  there  is  tympanitic  percussion  (Skodaic  resonEmce). 
The  breath-sound  and  voice-sounds  are  usually  lost  over 
the  effusion,  but  sometimes  there  is  tubular  breathing,  with 
bronchophony  or  pectoriloquy,  a  circumstance  which  makes 
the  cardiac  displacement  and  loss  of  vocal  fremitus  ex- 
ceedingly important  in  diagnosis. 

Less  important  signs  are  :  increased  circumference  of  the 
chest,  alteration  in  the  shape  of  the  chest,  segophony  (a 
bleating  quality  of  the  voice-sounds  as  heard  through  a  layer 
of  pleural  effusion),  and  undue  fulness  of  the  intercostal 
spaces.  According  to  Baccelli,  the  whispered  voice  is  trans- 
mitted through  a  serous  but  not  through  a  purulent  effusion 
{Baccelli'' s  sign). 

It  is  to  be  noted  that  even  with  a  large  pleural  effusion  on 
the  left  side,  the  stomach  note  may  be  obtained  as  high  as 
the  sixth  rib  in  the  nipple  line,  and  that  with  a  similar 
effusion  on  the  right  side,  the  liver  may  not  be  appreciably 
depressed.  At  the  same  time,  since  the  pleura  extends 
further  down  than  the  lung,  there  is  a  tendency  for  the 
dulness  due  to  a  large  left-sided  effusion  to  encroach  upon 
Traube's  semilunar  space,  viz.,  that  portion  of  the  area  of 
gastric  percussion-note  which  is  bounded  by  the  lung  and 
liver  above,  and  the  lower  costal  margin  below. 

Pressure  Effects.— If  the  fluid  accumulate  to  a  further 
degree  than  has  been  indicated  thus  far,  it  will  begin  to 
exert  positive  pressure.  The  dulness  rises  above  the  third 
rib,  sometimes  to  the  extreme  apex,  and  Skodaic  resonance 
disappears.  The  diaphragm  and  abdominal  organs  are  dis- 
placed downwards,  a  systolic  murmur  may  develop  over 
the  base  of  the  heart  in  consequence  of  straightening  or 
increased  bending  of  the  great  vessels,  and  the  strain  upon 
the  active  lung  may  be  manifested  by  moist  rales,  hctmop- 
tysis,  dyspnoea  and  cyanosis. 

Diagnosis.— This  can  usually  be  made  with  ease  if  suffi- 
cient care  be  taken.    Pneumonia  is  the  most  important 
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source  of  confusion,  and  is  as  a  matter  of  fact  accompanied 
at  times  by  pleurisy  with  effusion.  In  pneumonia,  the 
onset  with  a  rigor,  the  rapid  respiration,  the  rusty  sputum, 
the  absence  of  chlorides  from  the  urine,  the  course  of  the 
temperature,  and  the  characteristic  physical  signs  are  im- 
portant ;  whilst  in  pleural  effusion  there  are  the  cardiac 
displacement  and  loss  of  vocal  fremitus.  A  well-marked 
leucocytosis  points  to  pneumonia  or  empyema  as  against 
sero-fibrinous  pleurisy.  In  any  case  of  doubt,  a  sterihsed 
hypodermic  needle  should  be  inserted  into  the  chest.  The 
exploratory  syringe  further  indicates  the  character  of  the 
liquid  effusion,  whether  sero-fibrinous,  purulent,  or  hgemor- 
rhagic. 

Bacteriological  examination  may  give  the  key  to  the 
microbic  origin.  The  pneumococcus  or  some  other  organism 
may  be  found  in  cultures  ;  but  if  cultures  are  sterile,  the 
case  is  to  be  regarded  as  probably  tubercular.  If  organisms 
are  not  found  in  the  exudate,  Jousset's  method  of  inoscopy^ 
ought  to  be  employed.  Some  ounces  at  least  of  the  effusion 
are  withdrawn  from  the  pleural  cavity  and  allowed  to  clot. 
The  clot  which  entangles  the  microbes  is  then  digested  in 
a  pepsin  and  hydrochloric  acid  mixture, 2  which  dissolves 
practically  everything  except  the  sohd  bacilh,  and  perhaps 
for  a  time  the  cells.  The  baciUi  are  separated  by  thorough 
centrifugalisation,  and  are  then  demonstrated  by  staining 

in  the  usual  way. 

The  method  of  cytodiagnosis  has  been  largely  employed 
in  recent  years,  but  it  cannot  yet  be  regarded  as  an  abso- 
lutely reliable  guide.  It  is  generally  recognised  that  a  pre- 
ponderance of  lymphocytes  favours  a  diagnosis  of  tubercu- 
losis ;  but  it  has  been  suggested,  on  the  one  hand,  that 
polynuclear  cells  indicate  an  early  stage,  and  mononuclear 
cells  a  late  stage  of  the  inflammation,  whatever  be  the 
organism  that  caused  it ;  and  it  has  been  asserted,  on  the 
other  hand,  that  in  the  case  of  tubercular  effusions  at  least, 

2  PepsikTgrammes ;  sodium  fluoride,  3  grammes  ;  hydrochloric 
acid,  ro  C  O.  ;  Werin,  10  c.c.  ;  distilled  water,  :,ooo  c.c.  (Boston, 
'  Clinical  Diagnosis,'  p.  49-2)- 
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wliile  the  mononuclear  cells  are  the  most  characteristic, 
these  may  in  late  stages  come  to  be  in  the  minority.  In 
septic  pleurisies  the  cells  are  mostly  polymorphonuclear,  but 
a  preponderance  of  polymorphous  cells  does  not  necessarily 
indicate  that  the  pleurisy  is  septic.  In  the  non-inflammatory 
effusions  of  renal  and  cardiac  disease,  the  cells  are  likely  to 
be  very  few  in  number,  the  characteristic  ones  being  flat 
endothelium  from  the  pleura  itself,  and  occasionally  united 
together  in  plates. 

Prognosis.— So  long  as  there  is  no  positive  pressure  in  the 
chest,  the  immediate  prognosis  is  good.    The  effusion  may, 
after  a  few  weeks,  tend  to  undergo  absorption  ;  sometimes 
quickly,  but  often  very  slowly.    It  may  reaccumulate,  in 
spite  of  repeated  tappings.    The  ultimate  outlook  is  always 
attended  by  some  anxiety  on  account  of  the  relationships 
existing  between  pleurisy  and  phthisis.    There  is  no  doubt 
that  many  of  these  cases  ultimately  die  of  phthisis.  Some- 
times pleurisy  represents  the  first  invasion  of  the  body  by 
the  bacillus  ;  in  other  cases,  the  microbe  has  previously 
attacked  the  lung  ;  and  in  yet  other  cases,  it  may  be,  the 
collapse  of  the  lung  by  the  effusion,  the  febrile  illness,  and 
the  confinement  to  an  ill-ventilated  room  have  predisposed 
the  lung  to  tubercular  infection. 

In  rare  cases  of  pleurisy  with  effusion,  death  occurs 
suddenly  from  syncope.  The  effusion  is  not  always  exces- 
sive in  such  cases,  and  the  cause  of  death  is  not  yet  clearly 
understood,  though  various  explanations,  such  as  kinking 
of  the  inferior  vena  cava,  pulmonary  embohsm  or  throm- 
bosis, degeneration  of  the  heart,  and  oedema  of  the  opposite 
lung,  have  been  suggested. 

Treatment.-Rest  in  bed,  fever  diet,  a  diaphoretic  mix- 
ture and  a  laxative  are  indicated  at  the  outset.  If  the 
pam  IS  severe,  morphine  should  be  given  hypodermically, 
and  poultices,  leeches,  or  an  ice-bag  may  be  applied  locally, 
borne  authorities  recommend  withdrawal  of  the  effusion  as 
early  as  possible,  the  operation  being  repeated  as  soon  as 
the  fluid  reaccumulates  ;  but  this  causes  the  patient  a  good 
deal  of  suffering,  and  its  wisdom  is  doubtful  so  long  as  there 
IS  no  positive  pressure  in  the  chest.    If  such  pressure  does 

29 


450  MANUAL  OF  MEDICINE 

exist,  the  chest  must  be  tapped  at  once  to  remove  a  danger 
to  life.  If  it  does  not  exist,  it  is  good  practice  to  wait  for 
two,  or  at  most  three,  weeks,  and  then  to  aspirate  for  the 
sake  of  the  collapsed  lung,  unless  the  fluid  is  rapidly  diminish- 
ing of  its  own  account.  If,  however,  tuberculosis  of  the  lung 
already  exists  on  the  affected  side,  it  is  better  to  postpone 
aspiration  even  longer,  and  sometimes  to  avoid  it  altogether, 
since  experience  shows  that  the  presence  of  effusion  will 
sometimes  retard  or  arrest  the  tubercular  process. 

If  there  is  doubt  at  any  stage  as  to  the  character  of  the 
fluid,  a  hypodermic  syringe  should  be  used  to  withdraw  a 
small  quantity,  and  if  it  proves  to  be  pus,  arrangements 
must  promptly  be  made  to  thoroughly  drain  the  cavity. 
If,  however,  the  effusion  is  serous,  the  physician  may  wait 
for  a  day  or  two  to  see  if  absorption  does  not  speedily  follow 
the  removal  of  the  syringeful  of  fluid,  an  occurrence  which 
is  quite  familiar  ;  or  the  aspirator  may  be  at  once  employed 
to  withdraw  slowly  as  much  fluid  as  can  be  removed  with 
comfort  to  the  patient.    The  onset  of  faintness,  of  coughing, 
of  spitting  of  blood,  or  of  pain  due  to  irritation  of  the  visceral 
pleura  by  the  point  of  the  aspirator-needle,  is  an  indication 
that  the  operation  should  be  desisted  from.    If  the  fluid 
ceases  to  flow,  the  needle  must  be  withdrawn.    If  there  is 
reason  to  believe  that  this  is  owing  to  the  needle  being 
blocked  by  lymph,  it  may,  after  being  cleaned,  be  inserted 
at  another  spot.     The  needle  must  not  be  stirred  about 
inside  the  chest  in  the  hope  of  hitting  upon  more  fluid 

effusion.  ,     _  , 

Different  physicians  prefer  different  sites  for  the  puncture. 
The  eighth  space  in  the  line  of  the  scapular  angle  is  very 
convenient.    Or  the  sixth  or  seventh  space       the  nud- 
axillary  line,  with  the  patient  lying  down,  may  be  selected 
(in  children,  on  the  right  side,  the  fifth  space,  on  account  of 
the  lugh  position  of  the  liver).    The  lowest  level  of  the 
effusion  is  to  be  avoided,  as  flakes  of  lymph  settle  there  and 
obstruct  the  needle.    The  skin  should  be  disinfected  and 
tzeTwith  ice  and  salt,  or  with  ethyl  chloride,  just  before 
the    pltion  ;  and  the  puncture  should  be  seaM^ 
collodion  after  the  needle  is  withdrawn..   In  rare  instances 
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albuminous  expectoration  follows  the  tapping.  It  is  associated 
with  dyspnoea,  and  may  prove  rapidly  fatal. 

Barr  recommends  that  at  the  time  of  the  tapping  adrenalin 
chloride  (i  drachm  of  i  in  1,000  solution)  should  be  injected 
mto  the  chest  to  prevent  reaccumulation,  and  that  steriHsed 
air  should  also  be  introduced  to  diminish  the  tendency  to 
the  formation  of  adhesions. 

After  two  or  three  days,  the  patient  should  be  aUowed  to 
go  about  freely.  Stimulating  liniments  may  be  appHed  over 
the  chest  where  any  dulness  still  remains.  Pulmonary 
gymnastics  should  be  begun  soon  ;  the  patient  may  blow 
water  from  one  Wolff's  bottle  to  another,  or  he  may  practise 
on  a  wind  instrument,  if  this  can  be  done  without  causing 
offence  to  others.  Naunyn  causes  his  patient  to  sit  on  a 
chair,  and  grasp  it  firmly  with  the  hand  of  the  sound  side  ; 
by  pressing  the  corresponding  arm  firmly  against  the  chest 
and  makmg  strong  inspiratory  efforts,  the  affected  side  is 
forcibly  expanded.  Rosenthal  disapproves  of  exercises  of 
this  kmd  ;  he  makes  the  patient  practise  calm  breathing  by 
.  the  nose,  beating  time  with  his  hand.  Later  on  the  patient 
lies  on  his  back  and  breathes  twenty  times,  beating  time  as 
before  ;  and  then  he  gives  twenty  diaphragmatic  respira- 
Q.'^u';  ^  physician's  hand  laid  on  the  abdomen. 

Still  later  the  respirations  are  made  as  the  patient  Hes  on  his 
back  with  one  hand  grasping  the  head  of  the  bed  ;  with  the 
arm  held  out  from  the  body  ;  with  both  hands  holding  the 
head  of  the  bed  ;  and,  finally,  with  passive  extension  of  the 
nexecl  elbows  during  inspiration. 

evfrv^'''''^'  "f-  desirable,  and 

^2^!^:TT  '^'^^  least  to 

TtlTck  of  tl  ^TS'f^'  ^^^"^^  ^^^i^t  -ny  fresh 

attack  of  the  tubercular  virus.    In  chronic  cases  where 

repeated  tappings  fail,  free  incision  and  drainage  "  e  jltm! 

Pleurisy  with  Purulent  Exudation  (Empyema) 
Etiology.-An  ordinary  sero-fibrinous  pleurisy  sometimes 
becornes  puru  ent  in  children,  rarely  in  adults."^  Zpyema 
also  foUows  infectious  diseases,  such  as  scarlet  fever,  enCct 
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pneumonia,  pyaemia,  and  puerperal  septicaemia.  It  may  also 
arise  from  local  causes,  such  as  perforation  of  the  pleura  in 
phthisis.  The  principal  microbes  are  the  pneumococcus, 
streptococcus,  and  tubercle  bacillus. 

Morbid  Anatomy. — The  pus  has  various  degrees  of  tur- 
bidity, and  is  sometimes  sweet  and  sometimes  foul-smelling. 
x\fter  a  time,  there  is  great  thickening  of  the  pleural  layers, 
and  the  lung  may  be  collapsed  to  very  small  bulk.  Some- 
times the  pus  is  confined  by  pleural  adhesions  to  a  part  only 
of  the  pleural  cavity  {loculated  or  encysted  empyema). 

Symptoms.— These  do  not  differ  greatly  from  those  of  sero- 
fibrinous effusion,  and  are  often  insufficient  by  themselves  for 
diagnosis.  The  onset  is  often  insidious,  and  chest  symptoms 
may  be  almost  absent.  The  patient  may  have  had  what 
appeared  to  be  an  ordinary  attack  of  pneumonia,  but  after 
the  defervescence  he  fails  to  regain  his  strength,  and  after 
a  time  the  thorax  is  found  to  be  filling  with  fluid.  Hectic 
fever,  sweating,  rapid  emaciation,  and  a  distinct  leucocytosis 
are  very  suggestive  of  a  purulent  effusion.  (Edema  of  the 
chest-wall  is  sometimes  present,  and  may  be  regarded  as 
pathognomonic  of  purulent  as  distinguished  from  sero- 
fibrinous effusion. 

Physical  Signs.— These  are  similar  to  those  of  sero-fibrinous 
effusion.  Bulging  of  intercostal  spaces,  however,  is  apt  to 
be  greater  in  empyema,  probably  because  the  toxins  have  a 
more  paralysing  effect  on  the  intercostal  muscles.  Pulsating 
pleurisy  (see  below)  is  almost  always  purulent.  BaccelWs 
sign,  the  alleged  feebleness  of  the  voice-sounds  over  a 
purulent  as  compared  with  a  sero-fibrinous  effusion,  is  not 
reliable. 

Diagnosis.— This  depends  on  the  history  of  the  case,  the 
special  symptoms  just  mentioned,  the  signs  of  pleural  effu- 
sion, and  the  result  of  exploratory  puncture. 

Prognosis.— The  immediate  outlook  is  much  more  serious 
than  in  the  case  of  non-purulent  effusion.  Most  cases,  if  left 
to  themselves,  end  in  death  ;  this  may  be  due  to  syncope, 
asthenia,  pyemia,  rupture  into  the  pericardium  or  peri- 
toneum, etc.  Quite  exceptionally  spontaneous  recovery 
takes  place.    Either  the  pus  may  dry  m  and  become  mfii- 
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trated  by  lime  salts,  or  it  may  escape  through  the  lung,  or 
into  a  bronchus,  or  through  the  chest-wall.  An  empyema 
which  perforates  the  chest-wall  is  called  empyema  necessitatis. 

Treatment. — This  consists  in  the  prompt  and  complete 
evacuation  of  the  pus  by  surgical  methods,  though  it  occa- 
sionally happens  that  recovery  takes  place  in  childhood 
after  a  single  tapping.  Respiratory  gymnastics  should  be 
begun  early,  to  promote  the  expansion  of  the  lung  and  the 
obliteration  of  the  cavity. 

Pleurisy  with  Hemorrhagic  Exudation. 

This  variety  of  pleurisy  may  be  due  to  the  tubercle  bacillus 
or  to  some  other  organism.  It  occurs,  too,  in  connection 
with  cancer  of  the  pleura.  The  pleurisy  of  cachectic  states 
and  of  hepatic  cirrhosis  may  also  be  associated  with  haemor- 
rhage; but,  as  Osier  points  out,  such  pleurisies  are  frequently 
tubercular.  The  fluid  removed  by  the  needle  is  more 
watery  than  pure  blood. 

Special  Varieties  of  Pleurisy. 

Diaphragmatic  Pleurisy. — Pleurisy  strictly  limited  to 
the  diaphragmatic  surface  of  the  lung  is  not  common.  The 
suffering  may  be  intense,  and  yet  there  may  be  no  abnormal 
physical  signs.  The  patient  sits  erect,  breathes  rapidly,  and 
complains  of  pain  at  the  lower  ribs  of  one  side,  sometimes 
darting  to  the  back  or  shoulder.  The  pain  may  suggest 
acute  abdominal  disease.  There  may  be  tenderness  over 
the  seat  of  lesion.  Diaphragmatic  pleurisies  may  be 
secondary  to  disease  in  the  abdomen,  involving  the  peri- 
toneum, liver  or  spleen. 

Fibroid  Pleurisy.— With  or  without  a  preceding  attack 
of  acute  inflammation,  the  pleura  occasionally  undergoes  a 
gradual  increase  in  thickness,  and  by  its  contraction  damages 
the  lung.  The  fibrosis  involves  at  the  same  time  the  connec- 
tive tissue  of  the  lung  itself.  Such  cases  are  often,  if  not 
always,  tubercular. 

Encysted  Pleurisy.— If  inflammation  attacks  a  pleura 
whose  cavity  is  partly  obliterated  by  old  adhesions,  the 
fresh  exudation  will  be  localised  or  encysted  in  one  or 
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perhaps  several  situations.  Pleurisies  of  this  kind  which 
come  under  notice  [e.g.,  diaphragmatic,  interlobar,  or  axillary) 
are  generally  purulent.  Repeated  punctures  may  be 
required  both  for  diagnosis  and  for  treatment. 

Pulsating  Pleurisy. — In  this  variety  the  pulsations  of 
the  heart  are  communicated  by  the  fluid  to  the  chest-wall. 
Pulsation  of  a  pleural  effusion  is  rare,  and  is  almost,  but  not 
absolutely,  confined  to  the  left  side  of  the  chest  and  to  puru- 
lent effusions  [pulsating  empyema).  An  empyema  necessitatis 
may  pulsate,  and  may  thus  closely  resemble  an  aneurysm. 

ii.  Hydrothorax. 

Hydrothorax  or  (non-inflammatory)  dropsy  of  the  pleural 
cavity  is  often  part  of  a  general  dropsy,  whether  cardiac,  or 
renal,  or  due  to  a  morbid  blood  state.  It  may  also  result 
from  a  local  cause,  such  as  pressure  upon  veins  by  a  tumour. 
Except  in  the  last  case,  it  is  usually  bilateral,  but  it  is  seldom 
present  to  the  same  extent  on  both  sides.  In  cardiac 
dropsy  it  is  chiefly  the  right  thorax  that  suffers,  possibly  in 
consequence  of  pressure  on  the  azygos  veins.  The  diagnosis 
is  rarely  difficult.  There  is  dulness  on  percussion,  with 
impairment  of  breath-sounds,  of  voice-sounds  and  of  vocal 
fremitus.  But  there  is  no  friction  sound,  and,  moreover, 
dropsy  is  likely  to  be  present  elsewhere. 

The  condition  is  not,  as  a  rule,  serious  of  itself,  but  if  the 
effusion  is  at  all  considerable,  its  removal  may  give  great 
rehef  to  the  patient,  and  do  much  to  promote  recovery.  If 
diuretics  and  purges  fail,  aspiration  should  be  resorted  to, 
and  this  operation  may,  if  required,  be  repeated  for  an 
indefinite  number  of  times.  The  primary  condition  will 
require  attention  much  more  than  the  hydrothorax. 

iii.  Hsemothorax. 

This  name  is  not  properly  applicable  to  inflammatory 
effusions  which  contain  blood,  such  as  have  been  described 
under  the  head  of  pleurisy.  Actual  haemorrhage  into  the 
pleural  cavity  is  generally  due  to  injury  of  the  wall  or 
contents  of  the  chest.    It  also  results  from  rupture  of  an 
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aneurysm,  an  occurrence  which  is  hkely  to  cause  speedy 
death.  Rapid  haemorrhage  wiU  cause  corresponding  general 
symptoms,  while  a  gradual  bleeding  will  give  rise  to  the 
usual  signs  of  pleural  effusion.  Unless  threatening  symp- 
toms are  present,  the  effusion  may  be  left  alone.  If  puncture 
is  required,  great  care  must  be  taken  to  insure  asepsis. 

iv.  Pneumothorax,  Hydropneumothorax,  and  Pyo- 
pneumothorax. 

Etiology. — Air  may  obtain  access  to  the  thorax  through 
a  lesion  either  of  the  chest-wall  or  of  the  lung.  The  great 
majority  of  cases  are  connected  with  phthisis,  and  some 
5  per  cent,  of  cases  of  phthisis  die  with  pneumothorax.  The 
condition  results  from  the  undermining  of  the  pleura  by  a 
tubercular  focus  at  the  surface  of  the  lung,  and  it  would  be 
much  more  common  than  it  is  were  it  not  for  the  pleural 
adhesions  which  are  so  nearly  constant  in  phthisis.  Frac- 
ture of  a  rib  is  another  frequent  cause.  Less  common  causes 
of  pneumothorax  are  gangrene  of  the  lung,  gunshot  wounds, 
rupture  of  an  empyema  into  the  lung  or  into  a  bronchus, 
rupture  of  an  emphysematous  bulla,  exploratory  puncture, 
perforation  of  the  diaphragm  by  cancer  of  the  stomach  or 
colon,  etc. 

Morbid  Anatomy.— The  opening  may  be  extremely  small, 
or  may  be  large  enough  to  admit  a  finger-tip.  In  some  cases 
it  is  valvular.  Its  situation  is  variable.  When  the  perfora- 
tion takes  place,  air  escapes  into  the  pleural  cavity,  and 
sometimes  tubercular  and  purulent  matter  escapes  with  it. 
This  causes  acute  pleurisy,  and  the  effusion  is  generally  puru- 
lent, though  sometimes  serous.  The  pneumothorax  thus 
gives  place  to  a  pyopneumothorax  (occasionally  hydropneumo- 
thorax). The  lung  is  usually  cohapsed.  If  the  opening  is 
very  small,  and  no  septic  matter  enters  the  pleural  sac, 
healmg  readily  takes  place  by  the  agency  of  effused  lymph  ; 
and  after  the  opening  is  closed,  the  air  undergoes  absorption. 

Symptoms.— Perforation  as  it  occurs  in  phthisis  may  be 
marked  by  the  sudden  onset  of  urgent  symptoms  ;  but  not 
uncommonly,  especially  in  advanced  consumption,  symp- 


456 


MANUAL  OF  MEDICINE 


toms  are  almost  entirely  absent.  Much  depends  on  the 
question  whether  the  lung  so  suddenly  thrown  out  of  action 
was  the  more  or  less  diseased  of  the  two.  Among  the  sudden 
symptoms  are  faintness,  pain  in  the  chest,  dyspnoea  or 
orthopnoea,  and  the  various  phenomena  of  shock.  There 
is  sometimes  also  a  feeling  that  something  has  given  way, 
and  there  may  be  hypersesthesia  of  the  affected  side  of  the 
chest. 

Physical  Signs. — These  are  characteristic.  The  affected 
side  of  the  chest  is  enlarged  and  immobile,  and  the  inter- 
costal spaces  are  obliterated.  Vocal  fremitus  is  diminished 
or  absent.  Percussion  is  hyper-resonant  or  tympanitic. 
The  heart  is  displaced  towards  the  opposite  side.  The 
breath-sound  is  greatly  diminished  if  not  lost,  and  if  it  is 
audible,  may  be  amphoric.  After  some  days,  when  liquid 
effusion  has  taken  place,  there  is  dulness  in  the  dependent 
part  and  hyper-resonance  in  the  upper  part  of  the  affected 
side.  The  dulness  and  resonance  readily  shift  their  position 
with  changes  of  posture. 

Amphoric  Sounds. — The  four  important  physical  signs 
known  as  amphoric  phenomena  may  be  noted  over  a  pyo- 
pneumothorax or  a  hydropneumothorax,  viz.,  amphoric 
hum,  metalHc  tinkle,  the  bell  sound  and  Hippocratic  suc- 
cussion  sound  (see  p.  389).  The  first  three  of  these  signs  may 
be  detected  before  effusion  takes  place.  Succussion  may  be 
obtained  though  there  is  no  other  evidence  of  fluid,  the  reason 
being  that  when  pneumothorax  sets  in,  the  diaphragm 
becomes  flaccid  and  even  concave  above,  so  that  fluid  may 
collect  in  this  concavity  without  being  recognisable  by 
percussion. 

Diagnosis.— Three  signs  are  of  themselves  sufftcient.  viz., 
hyper-resonance  on  the  affected  side  ;  displacement  of  the 
heart  to  the  opposite  side  ;  and  feeble,  absent  or  amphoric 
breath-sound  on  the  affected  side.  The  history  of  the  case 
prepares  the  observer  in  most  instances  for  the  occurrence 
of  pneumothorax.  The  displacement  of  the  heart  dis- 
tinguishes the  case  from  one  of  large  intrapulmonary  cavity. 
A  subphrenic  pyopneumothorax  may  be  suspected  from  the 
history. 
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Prognosis. — The  patient  generally  survives  the  immediate 
onset,  in  which  case  hectic  fever  will  set  in  after  a  day  or 
two,  in  consequence  of  the  empyema.  The  pleurisy  is  due 
to  irritation,  not  by  the  air  itself,  but  by  the  material  which 
escaped  along  with  it  into  the  pleura.  If  the  opening  in  the 
pleura  is  valvular,  air  is  constantly  being  pumped  in  by  the 
respiratory  act,  and  its  presence  at  high  pressure  adds  much 
to  the  suffering  of  the  patient.  Pneumothorax  developing 
in  a  healthy  person  is  often  recovered  from,  but  in  the  great 
majority  of  cases  the  patient  is  already  suffering  from 
advanced  lung  disease,  and  he  usually  dies  within  a  few 
weeks.  If  the  pneumothorax  occurs  on  the  side  which  is 
least  affected,  death  may  take  place  very  quickly,  but  if  it 
causes  collapse  of  the  lung  which  is  most  diseased,  it  may  not 
shorten  life.  It  may  indeed  arrest  the  pulmonary  disease, 
at  least  for  a  time,  and  the  patient  may  for  a  considerable 
period  enjoy  fair  health. 

Treatment. — If  shock  is  present  at  the  outset,  this  must  be 
treated  by  an  opiate.  If  there  is  dyspnoea  from  the  presence 
of  air  at  high  pressure  within  the  chest,  this  must  be  re- 
heved  by  puncturing  an  intercostal  space  with  a  fine  trocar. 
Poultices  are  indicated  when  the  pain  is  severe.  As  a  rule, 
no  attempt  should  be  made  to  withdraw  the  fluid,  at  any 
rate  for  some  time.  The  collapse  of  the  lung  may  do  good  by 
retarding  the  tubercular  process,  while  attempts  to  remove 
the  contents  of  the  pleural  cavity  may  reopen  the  aperture 
in  the  pleura  which  the  pleurisy  tends  to  obliterate.  In 
cases  where  the  primary  disease  is  not  advancing  phthisis, 
and  possibly  even  in  selected  cases  of  early  phthisis,  the 
pyopneumothorax  may  be  dealt  with  by  incision  and 
drainage,  as  if  it  were  an  ordinary  empyema,  provided  that 
sufficient  time  has  been  allowed  for  permanent  closure  of  the 
aperture  in  the  pleura.  In  doubtful  cases,  the  safe  rule  is 
not  to  operate. 
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DISEASES  OF  THE  MEDIASTINUM. 

i.  Mediastinal  Abscess. 

Abscess  in  this  situation  is  not  common.  Among  its 
causes  are  blows  upon  and  wounds  of  the  chest-wall,  suppu- 
ration of  the  mediastinal  lymph  glands,  erysipelas,  pyaemia 
and  other  infections,  perforation  of  the  gullet,  spinal  caries, 
etc.    Chronic  abscess  is  often  tubercular. 

The  evidences  of  abscess  are  pain,  tenderness,  hectic  fever 
and  pressure  phenomena.  As  the  anterior  mediastinum  is 
the  most  common  situation,  the  pain  is  usually  behind  the 
sternum.  The  pressure  phenomena  include  venous  obstruc- 
tion, paroxysmal  cough,  dysphagia  and  dyspnoea.  The 
abscess  may  point  through  the  chest-wall  or  may  rupture 
into  a  bronchus  or  elsewhere.  A  chronic  abscess  may 
dry  in. 

The  treatment  varies  according  to  the  case.  Poulticing 
and  surgical  treatment  may  be  required  if  the  abscess  points 
at  the  surface.  If  it  communicates  with  a  bronchus,  there 
should  be  no  haste  to  operate. 

ii.  Mediastinal  Tumours. 

Growths  in  this  region  are  generally  malignant.  They 
are  most  common  in  middle  life,  and  males  suffer  more  than 
females.  Sarcoma  is  more  frequent  than  cancer  ;i  it  is 
chiefly  a  lymphosarcoma  originating  in  the  glands.  Cancer 
may  take  origin  from  the  epithelium  of  the  respiratory  tract 
or  gullet. 

Symptoms.— There  may  be  cough,  pain  or  uneasiness  in 
the  chest,  and  loss  of  weight,  but  the  diagnosis  depends 
chiefly  upon  the  evidences  of  pressure  on  nerves,  veins,  air- 
passages  and  gullet.  Pressure  on  the  recurrent  nerve- 
generally  the  left,  on  account  of  its  lower  situation— may 
give  rise  to  laryngeal  paralysis  (recognisable  by  the  laryngo- 
scope, and  by  changes  in  the  voice  and  cough)  and  to  attacks 
of  dyspnoea.    Pressure  on  veins  applies  specially  to  the 

1  So  Lindsay  Steven  and  V.  D.  Harris,  though  Hare  reverses  the 
order. 
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superior  vena  cava,  whose  tributaries  in  the  head,  neck, 
upper  part  of  the  trunk  and  upper  hmbs  become  engorged. 
In  the  same  way  oedema  may  develop.  The  subcutaneous 
veins  on  the  surface  of  the  chest  and  abdomen  become  en- 
larged, and  are  found  to  convey  the  blood  downwards  to 
join  the  tributaries  of  the  inferior  cava.  Pressure  on  veins 
may  give  rise  also  to  hydro  thorax.  Pressure  on  the  air- 
passages  and  gullet  will  cause  dyspnoea,  stridor  and  dys- 
phagia. Enlarged  glands  may  be  found  in  the  neck  or  axilla. 
The  heart  may  be  displaced.  The  tumour  may  give  a  dull 
percussion  note,  and  it  may  erode  the  chest-wall.  Pleural 
effusion  is  common  and  is  associated  with  the  usual  physical 
signs. 

Diagnosis. — The  symptoms  may  closely  resemble  those  of 
aneurysm,  but  are  on  the  whole  less  paroxysmal  and  more 
steadily  progressive.  The  physical  signs  may  point  to  a 
tumour  at  a  distance  from  the  large  bloodvessels,  where 
aneurysm  cannot  be  looked  for.  A  superficial  growth  has 
not  expansile  pulsation.  The  patient  may  be  at  an  age 
earlier  than  that  at  which  aneurysm  is  common,  and  there 
may  be  no  sign  of  arterial  disease  elsewhere.  There  is  no 
diastolic  shock  or  tracheal  tugging.  Enlarged  glands  in  the 
neck  point  to  tumour.  Pressure  on  venous  trunks  is  in 
favour  of  tumour,  whereas  modifications  in  the  arterial  pulse 
suggest  aneurysm.  The  X  rays  may  reveal  an  abnormal 
mass  which  does  not  pulsate. 

Treatment.— This  is  purely  symptomatic.  If  fluid  accu- 
mulates in  the  pleural  cavity,  it  may  be  removed  as  often 
as  is  required  to  relieve  the  dyspnoea.  Opium  is  indicated 
for  severe  pain. 
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DISEASES  OF  THE  DIGESTIVE 

SYSTEM 

STOMATITIS. 

Inflammation  of  the  mouth  is  met  with  in  various  forms, 
and  may  result  from  irritation  by  many  different  agents, 
such  as  hot  drinks,  alcohol,  mercury,  bacteria  and  other 
parasites,  broken  teeth,  etc.  The  mouth  regularly  suffers 
in  scurvy. 

i.  Acute  Catarrhal  Stomatitis. 

This  is  the  most  common  form  of  stomatitis.  It  occurs  in 
infective  fevers,  in  dyspepsia,  and  as  the  result  of  irritation 
by  hot  foods,  spices,  tobacco,  etc.  It  is  common  at  ah  ages. 
It  is  characterised  by  redness,  swelling,  and  increased  sensi- 
tiveness of  the  mucosa,  with  increase  of  mucous  secretion. 
There  may  be  discomfort  in  chewing,  but  there  is  little  or  no 
constitutional  disturbance. 

The  treatment  consists  in  careful  cleansing  of  the  mouth 
with  warm  water  immediately  after  food,  with  frequent 
applications  of  glycerin  of  borax.  Adults  should  use  a 
mouth-wash  of  boric  acid,  carbolic  acid,  glycerin  and  water 
(glycerini  ac.  carbol.,  oi-  ;  glycerini  ac.  boric,  ad  gviii- 
M.  Sig.  :  A  small  quantity  to  be  mixed  with  hot  water  for 
the  mouth-wash). 

ii.  Follicular  Stomatitis 
(Vesicular  or  Aphthous i  Stomatitis). 
This  is  most  common  in  the  first  few  years  of  life,  though 
it  is  sometimes  seen  in  adults.    Vesicles  appear  on  the 

1  See  footnote  on  p.  462. 
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mucous  membrane  of  the  mouth,  especially  about  the  lips, 
cheeks  and  tongue.  These  vesicles  rupture  and  give  place 
to  little  grayish  ulcers  with  red  margins.  The  disease  may 
occur  by  itself  or  in  association  with  dyspepsia  or  an  acute 
fever.  Soreness  of  the  mouth,  disinclination  to  take  food, 
increase  of  secretion  and  restlessness  are  the  principal 
symptoms.  The  ulcers  heal  within  a  few  days  if  the  dys- 
pepsia or  constitutional  disturbance  is  rectified. 

Treatment. — The  mouth  should  always  be  cleansed  with 
warm  water  after  food  has  been  taken,  and  borax,  or  glycerin 
and  borax,  should  then  be  applied  to  the  mucous  membrane. 
Chlorate  of  potassium  should  be  given  internally  in  doses  of 
3  to  5  grains  thrice  daily  for  children.  In  adults  the  ulcers 
should  be  touched  with  powdered  alum  or  solid  nitrate  of 
silver.  A  good  mouth-wash  is  a  i  per  cent,  solution  of  car- 
bolic acid,  or  a  mixture  of  glycerin  of  carbolic  acid,  i  drachm, 
with  glycerin  of  borax  to  8  ounces,  diluted  with  warm  water. 
Any  constitutional  disturbance  should  receive  attention. 

iii.  Ulcerative  Stomatitis 
(FcETiD  Stomatitis.    Putrid  Sore  Mouth). 

This  disease  is  not  to  be  regarded  as  a  severe  degree  of  the 
follicular  inflammation  just  described.  It  is  most  common 
in  delicate  children  under  circumstances  of  defective  feeding 
and  hygiene,  and  is  sometimes  epidemic,  even  among  adults, 
in  camps  and  gaols. 

After  being  feverish  for  some  days  the  child  suffers  from 
pain  on  mastication,  sahvation,  a  foul  breath,  and  often 
swelling  of  the  cheeks,  lips  and  tongue.  The  affection 
begins  at  the  margin  of  the  gums,  which  become  red,  swollen 
and  ulcerated,  and  bleed  readily.  The  ulcers  are  covered 
with  grayish  membrane,  and  in  severe  cases  may  penetrate 
to,  and  cause  necrosis  of,  the  alveolar  process.  The  teeth 
are  loosened,  and  the  lymph  glands  under  the  jaw  enlarged. 
The  constitutional  symptoms  may  be  severe,  and  death 
occasionally  results.  As  a  rule,  however,  the  ulcers  heal  in 
a  week  or  two. 

The  treatment  is  similar  to  that  recommended  for  follicular 
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stomatitis,  but  the  chlorate  of  potassium  should  be  given 
in  larger  doses  (10  grains  thrice  daily  for  a  child  ;  twice  as 
much  for  an  adult).  If  the  breath  is  very  foul,  the  mouth 
may  be  washed  with  a  weak  solution  of  Condy's  fluid.  Or 
carbolic  and  boric  acid  solution  may  be  employed  for 
cleansing  purposes.  Abundance  of  liquid  food  should  be 
supplied. 

iv.  Gangrenous  Stomatitis 
(Cancrum  Oris.  Noma). 

This  is  occasionally  seen  in  very  debilitated  children, 
especially  girls.  A  large  proportion  of  the  cases  occur 
during  convalescence  from  measles,  but  it  may  follow  other 
fevers.  The  tissues  of  the  cheek  become  indurated  and 
dark.  Ulceration  commences  on  the  buccal  aspect,  and  in 
severe  cases  proceeds  to  perforation.  The  disease  some- 
times attacks  the  gums  and  may  extend  to  the  bones. 
There  is  httle  or  no  pain,  but  the  prostration  is  great.  The 
pulse  is  rapid,  considerable  fever  may  be  present,  diarrhoea  is 
common,  and  aspiration-pneumonia  may  supervene.  Death 
usually  results  in  about  a  week. 

Treatment  is  not  satisfactory.  Feeding  and  stimulation 
are  important,  and  the  local  disease  should  if  possible  be 
destroyed  by  the  cautery  or  by  fuming  nitric  acid. 

V.  Parasitic  Stomatitis  (Thrush).^ 

This  variety  of  stomatitis  is  due  to  the  development  in  the 
epithelial  layer  of  the  mucous  membrane  of  a  fungus,  the 
Saccharomyces  albicans  or  Oidium  albicans,  which  consists  of 
a  branching  mycelium  and  spores.  The  disease  occurs 
chiefly  in  weakly  infants,  but  is  occasionally  seen  in  adults 
in  the  last  stages  of  an  exhausting  illness.  It  may  be  spread 
among  children  by  the  use  of  a  contaminated  feeding-bottle. 
The  fungus  gives  rise  to  shghtly  raised,  pearly  white  patches 
on  the  tongue,  hps,  cheeks  and  palate,  and  sometimes  the 

1  In  the  '  Nomenclature  of  Diseases  '  (3rd  edit.,  1896)  aphthcs  is 
recognised  as  a  synonym  for  thrush,  and  it  is  recommended  that  the 
use  of  the  term  aphthcB  should  be  restricted  to  parasitic  disease. 


STOMATITIS 


463 


tonsils,  pharynx  and  gullet.  The  patches  are  surrounded 
by  a  ring  of  congestion. 

The  fungus  may  cause  the  associated  stomatitis,  but  it  is 
very  likely  that  catarrhal  stomatitis,  whatever  be  its  cause, 
will  favour  the  development  of  the  fungus. 

According  to  the  depth  of  the  process,  the  mucosa  may 
appear  healthy  or  ulcerated  when  the  patch  is  scraped  off, 
but  the  epithelial  layers  are  seldom  completely  lost. 

The  disease  may  give  rise  to  no  definite  symptoms,  or  it 
may  cause  discomfort  or  pain  in  sucking.  There  is  often 
concomitant  disturbance  of  the  bowels.  The  disease  is  dis- 
tinguished from  follicular  stomatitis  by  the  presence  of  the 
fungus,  by  the  dryness  of  the  mouth,  and  by  the  absence  of 
the  characteristic  vesicles  and  ulcers. 

The  treatment  consists  in  keeping  the  mouth  clean,  local 
applications  of  glycerin  of  borax,  and  correction  of  errors  in 
the  general  condition.  For  the  last,  a  change  of  air  may  be 
highly  desirable. 

vi.  Chronic  Stomatitis 

(Leukoplakia  Buccalis.    Buccal  Psoriasis). 

This  condition  may  set  in  without  obvious  cause,  or  may 
be  due  to  smoking,  spices,  alcohol  or  syphiHs.  Whitish 
patches  develop  on  the  mucous  membrane  and  may  become 
fissured,  but  without  definite  ulceration.  The  mucosa  is 
abnormally  sensitive.  The  condition  sometimes  passes  on 
to  epithehoma,  and  should  therefore  be  carefully  watched. 
On  the  other  hand,  recovery  may  take  place  even  after  a 
duration  of  years. 

Treatment.— AH  causes  of  irritation  (hot  drinks,  condi- 
ments, alcohol,  tobacco,  etc.)  must  be  avoided.  The  mouth 
must  be  cleansed  after  the  taking  of  food,  and  borax  in  some 
form  may  be  applied  locally. 

vii.  Geographical  Tongue 
(Eczema  of  the  Tongue). 
This   condition   is   characterised   by   overgrowth  and 
desquamation  of  the  superficial  epithelium  of  the  tongae. 
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Each  focus  of  desquamation  tends  to  heal  at  its  centre 
while  spreading  at  its  circumference,  so  that  the  arrangement 
is  circinate.  The  fusion  of  such  circles  gives  rise  to  wavy 
tracts.  The  appearance  may  thus  come  to  suggest  a  map 
or  a  worm-eaten  leaf. 

In  some  cases  there  are  no  subjective  phenomena,  while 
in  others  there  may  be  itching,  tingUng,  and  heat.  The 
disease  is  met  with  in  infants  and  older  children,  as  well  as 
in  adults.  Nervous  patients  are  apt  to  fear  that  it  is 
cancerous,  or  a  manifestation  of  syphilis.  It  is  sometimes 
very  persistent,  and  is  apt  to  relapse. 

Treatment. — In  the  case  of  children,  any  digestive  disorder 
that  is  present  must  be  attended  to,  and  an  alkaline  bitter 
tonic  should  be  prescribed.  In  the  case  of  adults,  the  con- 
dition should  be  treated  by  the  local  application  of  silver 
nitrate. 

DISEASES  OF  THE  SALIVARY  GLANDS. 

i.  Ptyalism. 

Ptyalism  or  excessive  secretion  of  saliva  may  occur  with 
or  without  stomatitis.  It  is  sometimes  a  symptom  of 
pregnancy.  It  also  results  from  the  administration  of 
mercury,  the  iodides,  jaborandi  and  other  drugs,  and  from 
the  use  of  tobacco. 

ii.  Xerostomia. 

Xerostomia  or  dryness  of  the  mouth  is  apparently  the 
result  of  neurotic  inhibition  of  the  salivary  and  buccal 
secretions.  There  is  a  general  dryness  of  the  mucous  mem- 
brane of  the  mouth,  and  chewing,  swallowing  and  speaking 
are  interfered  with.  One  case  mentioned  by  Osier  was  cured 
by  galvanism. 

iii.  Parotitis. 

Parotitis  occurs  in  various  forms. 

{a)  A  simple  parotitis  is  described  as  resulting  from  morbid 
conditions  in  the  mouth,  such  as  catarrh,  or  obstruction  of 
Steno's  duct.    In  some  cases  there  is  pain  and  swelling  in 
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the  region  of  the  gland  with  a  certain  amount  of  constitu- 
tional disturbance,  but  there  is  often  no  pain. 

The  cause  should  be  removed,  and  the  duct  kept  patent 
if  possible. 

{h)  Specific  parotitis  or  mumps  has  been  described  among 
the  infections. 

(c)  Symptomatic  parotitis  [metastatic  parotitis,  parotid  bubo) 
is  very  often  suppurative.  It  occurs  in  connection  with 
enteric,  pneumonia,  empyema,  pyaemia  and  other  infections, 
and  also  as  a  result  of  injury  or  disease  of,  or  operations  on 
abdominal  organs.  Many  if  not  all  of  these  cases  are  septic. 
The  infection  may  reach  the  gland  by  the  blood,  or  through 
the  mouth  and  duct.  In  most  cases  the  inflammation  is 
confined  to  one  parotid.  The  fact  that  post-mortem 
examinations  show  that  the  duct  is  always  affected,  and  that 
the  gland-lobules  suffer  before  the  interstitial  tissue,  points 
strongly  to  the  mouth  as  the  source  of  infection. 

Prognosis.— The  prognosis  is  grave  if  parotitis  occurs  in 
the  course  of  a  fever,  but  much  less  so  if  it  is  a  sequel. 

The  treatment  includes  cleansing  of  the  mouth,  preserva- 
tion of  the  patency  of  the  duct,  fomentations  locally,  and  if 
pus  has  formed,  the  usual  surgical  measures. 


DISEASES  OF  THE  TONSILS, 
i.  Acute  Lacunar  or  Follicular  Tonsillitis. 

Etiology.— This  disease  is  predisposed  to  by  exposure  to 
cold  and  wet,  an  impure  atmosphere,  rheumatism,  gout  and 
general  debility,  and  is  probably  directly  due  to  microbes. 
It  often  occurs  in  small  epidemics. 

Symptoms.— At  the  outset,  there  are  shivering,  fever 
pams  m  the  head  and  back,  soreness  of  the  throat  and  pain 
on  swallowmg.  The  tongue  is  dirty,  and  the  sides  of  the 
neck  are  tender.  The  tonsils  are  swoUen  and  red,  and  abun- 
dant yellowish  secretion  is  seen  to  overflow  from  the  lacunae. 
The  neighbouring  parts  may  also  be  inflamed.  The  disease 
usually  subsides  in  about  five  days. 

Diagnosis.- It  is  important  not  to  mistake  the  discrete 
yellowish  patches  of  secretion  for  diphtheritic  membrane. 
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The  latter  is  more  continuous,  and  may  be  surrounded  by 
much  more  intense  inflammation  than  is  usual  in  follicular 
tonsillitis.  If  the  patches  are  not  limited  to  the  tonsils,  the 
case  is  not  simply  follicular  tonsillitis.  In  doubtful  cases, 
the  bacteriological  test  should  be  employed. 

Treatment. — The  treatment  includes  rest  in  bed,  saline 
purges,  and  abundance  of  liquid  and  soft  solid  food.  A 
mixture  containing  iron,  chlorate  of  potassium  and  glycerin 
may  be  given  internally  ;  or  salicylate  of  sodium  may  be 
tried.  Gargles  are  better  avoided,  as  they  cause  annoyance 
and  do  little  good. 

ii.  Chronic  Lacunar  Tonsillitis. 

This  variety  of  tonsillitis  is  chiefly  characterised  by  ex- 
cessive production  of  yellowish  secretion  by  the  tonsillar 
crypts.  The  tonsils  may  be  enlarged,  and  the  fauces  con- 
gested. The  soft  sohd  secretion  when  bruised  between  the 
fingers  gives  off  an  offensive  odour. 

Treatment.— If  the  condition  gives  trouble,  the  tonsil 
should  be  treated  by  the  punch,  guillotine  or  cautery. 

iii.  Membranous  Tonsillitis. 

Membranous  tonsilHtis  is  sometimes  met  with  apart  from 
diphtheria.  It  may  be  due  to  the  pneumococcus  or  strepto- 
coccus, and  is  sometimes  accompanied  by  widespread 
inflammatory  oedema  of  the  faucial  region.  After  a  time, 
a  secondary  infection  by  the  diphtheria  bacillus  may  take 
place.  In  one  case  of  membranous  sore  throat  which  was 
under  my  care,  the  pneumococcus  was  the  cause,  and  per- 
foration of  the  fauces  supervened.i  In  any  doubtful  case,  a 
bacteriological  investigation  should  be  made. 

Treatment.— Isolation  is  advisable.  Rest  in  bed,  abun- 
dance of  light  food,  iron  with  chlorate  of  potassium  in- 
ternally, and  the  application  of  disinfectant  sprays  are  the 
principal  elements  in  the  treatment. 

1  Glasgow  Medical  Journal,  1901,  Ivi.  274. 
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iv.  Acute  Parenchymatous  Tonsillitis. 

(Cynanche  Tonsillaris). 
This  disease  is  popularly  known  as  quinsy,  though  the  latter 
designation  is  more  strictly  applicable  to  peritonsillitis. 

Etiology.— This  variety  of  tonsillitis,  like  the  others,  is 
chiefly  seen  in  adolescents  and  young  adults.  It  is  common 
in  hospital  nurses.  It  may  follow  exposure  to  cold  or  wet, 
and  is  sometimes  regarded  as  rheumatic.  Thus  rheumatism 
and  a  liability  to  sore  throat  may  run  in  the  same  family. 

Symptoms.— The  symptoms  resemble  those  of  lacunar 
tonsihitis,  but  are  more  severe.  There  is  great  pain  and 
difficulty  in  swaUowing,  and  the  pain  may  radiate  to  the 
ear.  Secretion  is  increased  in  amount  and  very  tough,  so 
that  it  is  difficult  to  spit  out.  The  general  prostration  is 
considerable.  One  tonsil  usually  suffers  before  the  other. 
The  gland  is  red,  tender  and  swollen  ;  so  much  so  that  it  may 
extend  to  or  beyond  the  middle  line.  The  neighbouring 
parts  are  also  swollen.  There  is  tenderness  at  the  angle  of 
the  jaw,  and  the  patient  can  scarcely  open  his  mouth.  The 
temperature  may  exceed  104°  (Fig.  31). 

The  disease  usually  subsides  after  about  five  days  by  rapid 
resolution,  but  in  a  good  many  cases  suppuration  takes  place. 
This  IS  mdicated  by  aggravation  of  the  pain  and  tenderness 
and  sometimes  by  lividity  or  other  evidence  of  'pointing'  at 
one  part  of  the  swelling.  The  gmnsy,  or  acute  abscess  of 
the  laucial  region,  does  not  develop  in  the  tonsil  itself  but 
m  the  connective  tissue  between  the  tonsil  and  the  pharyn- 
geal aponeurosis.  The  qumsy,  therefore,  is  always  a  Jn- 
tonszlhtzs,  ^nd  m  nine  cases  out  of  ten  it  forms  above  and 
m  front  of  the  tonsil.  Spontaneous  bursting  gives  great 
relief.  Sometimes  an  abscess  develops  m  the  palate  and 
contraction  of  the  pupil  has  been  noted  as  a  symptom  on 
the  same  side  as  the  phlegmon  in  the  velum  ;  the  pupillary 
change  is  supposed  to  be  reflex.  In  rare  instances  the  in- 
ternal carotid  artery  has  been  opened  by  the  suppurative 
process,  or  suffocation  has  resulted  from  the  entrance  of  pus 
into  the  larynx.  ^ 

Treatment.-A  purge  should  be  given  early,  and  salicylate 
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of  sodium  may  be  frequently  administered.  Gargling  should 
be  avoided.  The  patient  may  suck  ice,  or  carbolic  or  guaiac 
lozenges.  Food  in  liquid  or  soft  soUd  form  should  be  given 
at  short  intervals.  If  suppuration  takes  place,  hot  poultices 
should  be  apphed  to  the  neck,  and  the  abscess  should  be 
opened. 

According  to  StClair  Thomson,  the  site  of  election  is  found 
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Fig.  31. 


-Acute  Parenchymatous  Tonsillitis,  beginning  on  Both  Sides 
simultaneously. 


by  drawing  an  imaginary  horizontal  line  across  the  base  of  the 
uvula  and  a  vertical  line  along  the  anterior  faucial  pillar.  The 
point  required  is  immediately  external  to  the  intersection  of 
these  lines.  It  is  also  on  a  line  from  the  base  of  the  uvula 
to  the  upper  wisdom  tooth  of  the  same  side .  The  part  should 
be  cleansed  and  sprayed  with  cocaine  solution  (5  per  cent.), 
and  the  abscess  should  be  pierced  with  a  pair  of  Lister  s 
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sinus  forceps,  the  blades  of  which  are  to  be  separated  verti- 
cally as  they  are  being  v/ithdrawn.  The  boggy  feel  of  the 
abscess  when  touched  with  the  forceps  indicates  the  exact 
site. 

In  convalescence,  tonics  are  indicated,  and  a  gargle  of 
alum  solution  should  be  used  several  times  a  day.  If 
attacks  recur  at  short  intervals,  the  tonsils  should  be  cut. 

V.  Chronic  Enlargement  of  the  Tonsils. 

Etiology.— This  condition  is  principally  seen  in  children, 
and  tends  to  recede  at  puberty.  Sometimes  it  follows  a 
specific  fever,  or  it  may  follow  attacks  of  the  acute  lacunar 
or  parenchymatous  disease.  The  enlargement  may  be  due 
simply  to  increase  of  the  lymphoid  tissue,  but  sometimes  in 
adults  the  fibrous  tissue  is  specially  increased,  with  the 
result  that  the  gland  tissue  is  firm  and  tough. 

Results.— Hypertrophy  of  the  tonsils  is  often  associated 
with  post-nasal  adenoids,  which  are  due  to  hypertrophy  of 
the  lymphatic  tissue  of  the  naso-pharynx.  Both  are  apt  to 
be  associated  with  chronic  or  recurring  nasal  catarrh.  The 
tonsillar  enlargement  does  not  necessarily  cause  any  trouble 
beyond  a  special  habihty  to  acute  tonsilHtis  and  naso- 
pharyngeal catarrh,  but  along  with  post-nasal  adenoids  it 
is  apt  to  give  rise  to  nasal  obstruction  and  mouth-breathing. 
These  various  conditions  tend,  singly  or  collectively,  to 
cause  changes  in  the  quality  of  the  voice,  in  the  shape  of  the 
chest  (pigeon-breast),  and  in  the  facial  expression  ;  and  also 
to  cause  deafness,  cough,  night  terrors  and  asthma. 

Treatment.— Though  the  tonsils  tend  to  shrink  at  puberty 
this  epoch  must  not  be  waited  for  if  there  is  any  appearance 
ot  such  symptoms  as  deafness  and  mouth-breathing  The 
enlarged  tonsil  should  be  removed  by  the  guillotine,  or  by 
some  other  means.  The  naso-pharynx  should  at  the  same 
time  be  exammed  for  adenoids  and  treated  in  the  appropriate 
manner.  In  tubercular  children,  cod-liver  oil  and  iron 
with  a  change  to  the  seaside,  may  be  beneficial  after  opera- 
tions on  this  region. 
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DISEASES  OF  THE  PHARYNX, 
i.  Acute  Pharyngitis. 

Etiology. — This  may  be  associated  with  severe  diseases, 
such  as  tonsilhtis,  diphtheria  and  scarlet  fever,  but  it  also 
occurs  as  a  simple  catarrh  {catarrhal  sore  throat),  resulting 
from  exposure,  rheumatism,  or  the  action  of  more  obvious 
irritants  (hot  drinks,  tobacco-smoke,  etc.)-  The  fauces  and 
nares  often  suffer  simultaneously. 

Symptoms. — There  is  a  sense  of  dryness  or  rawness  about 
the  throat.  The  secretion  is  increased,  and  after  a  time 
becomes  purulent.  The  affected  parts  are  congested  and 
dry,  and  hearing  may  be  impaired. 

Treatment. — Little  treatment  is  required.  An  atmo- 
sphere of  uniform  temperature,  a  dose  of  Dover's  powder  at 
bedtime,  and  a  laxative  are  sufficient.  Menthol  jujubes  may 
be  sucked.  If  the  condition  tends  to  recur  frequently,  the 
nose  should  be  examined,  and  if  need  be,  treated. 

ii:  Chronic  Pharyngitis. 

Etiology.— This  disease  may  result  from  repeated  acute 
attacks,  or  from  constant  smoking,  spirit  drinking,  or  ex- 
cessive use  of  the  voice  (whence  the  name  clergyman's  sore 
throat).  It  is  often  associated  with  chronic  catarrh  of  the 
naso-pharynx. 

Symptoms. — The  mucous  membrane  is  red  and  relaxed. 
SmaU,  superficial  ulcers  may  be  present.  In  some  cases, 
red  nodules  are  seen  on  the  posterior  wall  of  the  pharynx, 
resulting  from  overgrowth  of  lymphoid  tissue  {granular  or 
hypertrophic  pharyngitis).  In  other  instances  the  mucosa  is 
thin,  smooth  and  dry  {dry  or  atrophic  pharyngitis). 

Chronic  pharyngitis  may  cause  no  trouble,  or  there  may 
be  local  discomfort  with  impairment  of  voice,  and  a  frequent 
desire  to  clear  the  throat. 

Treatment.— The  cause  should  be  removed  if  possible. 
Change  of  air  and  tonics  may  be  helpful.  If  the  symptoms 
continue,  the  granulations  should  be  cauterised. 
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iii.  Retropharyngeal  Abscess. 

Retropliaryngeal  abscess  may  be  acute  or  chronic.  The 
acute  variety  occurs  chiefly  in  the  first  two  years  of  Ufe,  and 
is  due  to  suppuration  of  lymphatic  glands  which  He  between 
the  pharynx  and  the  cervical  vertebrae.  The  symptoms 
include  fever,  pain  on  swallowing,  dyspnoea  and  cyanosis. 
The  posterior  wall  of  the  pharjmx  can  be  seen  or  felt  to  bulge 
forwards. 

The  chronic  abscess  occurs  in  older  children,  and  is 
generally  due  to  tuberculosis  of  the  cervical  vertebrae,  of 
which  other  evidence  is  usually  present.  There  are  few 
or  no  constitutional  symptoms. 

Treatment  is  surgical. 

iv.  Angina  Ludovici 

(Ludwig's  Angina.    Submaxillary  Cellulitis). 

Etiology.— This  condition  is  the  result  of  septic  infection 
of  the  cellular  tissues  in  the  submaxihary  region.  It  may 
be  idiopathic,  traumatic,  or  secondary  to  specific  fevers. 
A  streptococcus  is  the  usual  microbe. 

Symptoms.— There  are  induration,  tenderness  and  heat 
in  the  affected  region,  and  there  is  danger  of  pressure  on 
important  structures,  extension  to  the  larynx,  and  systemic 
infection- 

Treatment.— Prompt  surgical  measures  are  necessary. 

DISEASES  OF  THE  (ESOPHAGUS. 

i.  CEsophagitis. 

(EsoPHAGiTis  may  be  acute  or  chronic. 

Acute  inflammation  results  from  the  swallowing  of 
boiling  hquids,  strong  acids  or  alkahes,  or  from  wounds 
due  to  foreign  bodies.  It  also  occurs  spontaneously  in 
infants.  The  principal  symptom  is  pain  on  swallowing. 
There  may  be  tenderness  over  the  gullet.  In  severe  cases, 
rectal  feeding  may  be  necessary. 

Chronic  inflammation  may  follow  the  acute  disease.  It 
IS  commonly  present  above  any  stricture  of  the  tube. 
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ii.  Ulceration  of  the  CEsophagus. 

Ulceration  may  be  catarrhal  or  malignant.  At  the 
lower  end  of  the  oesophagus  an  nicer  is  occasionally  found 
similar  to  the  simple  perforating  ulcer  of  the  stomach. 

iii.  Varicose  Veins  in  the  CEsophagus. 

Varicose  Veins  may  be  very  marked  at  the  lower  end 
of  the  gullet  in  cases  of  cirrhosis  of  the  hver  with  portal 
obstruction.  Rupture  of  such  a  varix  is  one  mode  of  death 
in  hepatic  cirrhosis. 

iv.  Obstruction  of  the  CEsophagus. 

Etiology.— Obstruction  of  the  oesophagus  may  be  due  to 
foreign  bodies  in  the  lumen  {e.g.,  false  teeth  or  a  piece  of 
bone)  ;  muscular  spasm  ;  structural  changes  in  the  wall 
of  the  tube  {e.g.,  a  mahgnant  growth  or  cicatricial  stricture)  ; 
or  compression  from  without  {e.g.,  by  aneurysms  or  other 
mediastinal  tumours). 

Spasmodic  Stricture  {cesophagismus)  occurs  in  neurotic 
subjects,  both  male  and  female.  It  is  chiefly  met  with  in 
early  adult  life.  The  spasm  is  recognised  by  a  difficulty 
in  swallowing,  which  is  sometimes  accompanied  by  pain 
or  discomfort  in  the  chest.  The  obstruction  may  yield  to 
a  bougie  at  once,  or  only  after  continuous  gentle  pressure 
has  been  apphed  to  it  for  a  time. 

Diagnosis.— The  sudden  onset  of  the  spasm  in  a  young 
adult,  the  possibihty  of  passing  a  large  bougie,  the  absence 
of  other  symptoms,  and  the  neurotic  disposition  of  the 
patient  will  permit  of  the  diagnosis  being  made. 

Treatment.— The  passage  of  a  large  bougie  now  and  then 
may  effect  a  cure,  but  it  is  important  to  treat  the  general 
condition. 

Cicatricial  Stricture  {fihrous  stricture)  is  usually 
situated  either  at  the  upper  or  at  the  lower  end  of  the 
gullet.  It  is  generally  due  to  the  swallowing  of  some 
corrosive  material,  though  when  situated  at  the  lower 
end  its  cause  may  be  the  heahng  of  a  simple  ulcer. 
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Symptoms. — The  principal  symptom  is  a  gradually  in- 
creasing difficulty  in  swallowing,  at  first  of  solids,  but 
ultimately  also  of  liquids.  If  the  obstruction  is  high,  food 
and  drink  are  returned  immediately  ;  if  it  is  low  down,  the 
gullet  becomes  dilated  above  the  stricture,  and  the  food 
is  later  in  being  rejected.  There  is  little  or  no  pain,  though 
the  patient  can  indicate  the  level  of  the  obstruction.  The 
tendency  is  towards  death  by  gradual  starvation.  The 
history  is  often  a  valuable  guide  in  diagnosis.  Before  a 
bougie  is  passed,  it  is  necessary  to  examine  the  chest  care- 
fully to  exclude  aneurysm. 

Treatment. — The  treatment  consists  in  gradual  dilata- 
tion of  the  stricture  by  bougies  of  increasing  size.  If  this 
method  is  impracticable,  gastrostomy  must  be  performed. 

V.  Cancer  of  the  CEsophagus. 

(Malignant  Stricture). 

Etiology. — The  disease  occurs  chiefly  in  the  second  half 
of  life,  and  is  more  common  in  men  than  in  women. 

Morbid  Anatomy. — Cancer  of  the  gullet  is  almost  always 
a  flat-celled  epithehoma  which  begins  in  the  mucous  mem- 
brane, and  tends  to  spread  round  the  tube.  It  measures 
I  or  2  inches  longitudinally.  It  projects  into  the  lumen 
and  usually  undergoes  ulceration.  It  is  met  with  chiefly 
in  the  lower  and  middle  thirds,  and  is  especially  frequent  at 
the  level  of  the  bifurcation  of  the  trachea  (opposite  the 
fourth  dorsal  spine).  It  often  involves  the  lymph  glands 
in  the  chest  and  neck,  and  may  extend  to  the  respiratory 
passages,  lung,  pleura,  and  aorta. 

Symptoms.— The  most  important  early  symptom  is  in- 
creasing dysphagia,  first  as  regards  soHds,  and  later  with 
regard  to  liquids  also.  The  result  is  that  before  long  rapid 
loss  of  flesh  and  strength  takes  place.  Ulceration  of  the 
stricture  may  lead  to  temporary  improvement.  Pain  may 
be  present  continuously,  or  only  on  swallowing,  but  is 
usually  slight  or  altogether  absent.  The  food  that  is  re- 
jected may  be  accompanied  by  blood.  The  cervical  lymph 
glands  may  be  enlarged,  and  the  recurrent  nerves  may  be 
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involved.  Perforation  into  the  respiratory  passages,  lung, 
pleura,  aorta,  etc.,  leads  naturally  to  formidable  complica- 
tions. Death  usually  takes  place  within  a  year  from 
exhaustion,  or  from  broncho-pneumonia,  pulmonary  gan- 
grene, haematemesis,  or  some  other  result  of  perforation. 

Diagnosis. — The  age  of  the  patient  and  the  progressive 
character  of  the  obstruction  are  very  significant.  Recent 
enlargement  of  cervical  glands  points  in  the  same  direction . 
It  is  important  to  exclude  aneurysm  by  the  symptoms  and 
physical  signs,  and  to  exclude  cicatricial  stricture  by  the 
history.  The  level  of  the  obstruction  is  determined  by 
the  patient's  feelings,  and  more  accurately  by  the  distance 
to  which  a  sound  can  be  passed.  (From  the  incisor  teeth 
to  the  cardiac  orifice  is  normally  i6  inches.) 

Prognosis. — This  is  hopeless,  though  life  may  be  pro- 
longed in  some  cases  by  gastrostomy. 

Treatment. — The  food  swallowed  may  be  supplemented 
by  rectal  feeding.  Sometimes  a  tube  is  kept  permanently 
in  the  oesophagus  to  allow  of  regular  feeding.  The  growth 
should  not  be  irritated  by  repeated  attempts  to  pass  bougies. 
It  is  much  better  to  perform  gastrostomy  as  soon  as  the 
patient  becomes  unable  to  take  a  sufficiency  of  food. 

vi.  Dilatation  of  the  (Esophagus. 

Dilatation  of  the  guUet  takes  place  above  any  permanent 
obstruction,  and  is  associated  with  hypertrophy.  Primary 
dilatation  is  very  rare.  In  either  case,  dysphagia  and 
regurgitation  of  food  are  the  principal  symptoms. 

vii.  Diverticula. 

Diverticula  are  due  either  to  {a)  pressure,  or  to  (6)  traction. 

{a)  The  pressure  diverticulum,  or  pressure  pouch,  is  most 
common  at  the  back  of  the  gullet  at  its  upper  end.  Ovving 
to  weakness  of  the  muscular  wall  at  this  part,  the  mucous 
and  submucous  layers  bulge  backwards  between  the  mus- 
cular fibres,  and  the  accumulation  of  food  causes  gradual 
enlargement  of  the  sac.  An  important  symptom  is  regurgi- 
tation of  undigested  food  many  hours,  or  even  a  day  or 
two,  after  it  has  been  taken.    Acidity  of  such  material  is 
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no  evidence  against  the  existence  of  a  pressure  pouch. 
Another  symptom  is  gurghng  up  of  gas  from  the  throat, 
especially  when  pressure  is  applied  low  down  on  the  left 
side  of  the  neck.  In  the  third  place,  a  bougie  is  arrested 
about  g  inches  from  the  teeth.  Occasionally  there  is 
bulging  in  the  neck  at  the  region  of  the  pouch.  In  an 
early  stage  it  may  be  possible  to  pass  a  large  bougie  into 
the  stomach.  The  presence  of  a  large  pouch  may  be 
associated  with  emaciation,  and  with  pressure-symptoms, 
such  as  cough.  The  most  satisfactory  treatment  is  ex- 
cision of  the  diverticulum. 

{b)  The  traction  diverticulum  involves  the  front  of  the 
oesophagus,  at  the  level  of  the  bifurcation  of  the  trachea. 
The  anterior  wall  of  the  gullet,  having  become  adherent  to 
some  neighbouring  structure,  such  as  a  diseased  lymph 
gland,  is  drawn  forwards  by  cicatricial  contraction.  No 
symptoms  result,  unless  a  foreign  body  lodges  in  the  sac. 

DISEASES  OF  THE  STOMACH. 

i.  Methods  of  Examination. 

The  long  axis  of  the  stomach  is  more  nearly  vertical  than 
was  until  recently  supposed.  The  cardiac  orifice  corre- 
sponds to  the  seventh  left  costal  cartilage,  while  the  pylorus 
is  2  or  3  inches  below  the  ensiform  cartilage  and  about 
I  inch  to  the  right  of  the  middle  line.  The  healthy  stomach 
usually  3riclds  a  tympanitic  note  over  a  crescent-shaped 
area  (Gairdner's  gastric  crescent)  immediately  below  the 
left  lower  costal  margin,  and  this  note  may  be  obtained 
over  the  lower  ribs  as  far  up  as  the  fifth  left  intercostal 
space  external  to  the  apex  beat  of  the  heart  (Traube's 
semilunar  space).  Unless  the  healthy  stomach  is  greatly 
distended  by  food  and  drink,  it  cannot  be  recognised  by 
inspection  or  palpation  of  the  epigastrium.  The  peri- 
staltic movements  are  not  seen.  It  has  also  been  asserted 
that  succussion  gives  rise  to  no  splashing  sound,  but  such 
a  sound  can  undoubtedly  be  obtained  in  this  region,  whether 
it  be  in  the  stomach  or  in  the  colon,  in  perfectly  healthy 
persons. 
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When  the  organ  is  dilated,  it  may  gn-e  rise  to  a  visible 
prominence  of  the  epigastrium,  and  it  may  then  be  access- 
ible also  to  palpation.  Peristaltic  movements  are  observed, 
passing  very  slowly  across  the  abdomen,  usually  from  left 
to  right,  and  capable  of  being  excited  by  friction  over  the 
stomach.  Shaking  the  patient's  abdomen  produces  a 
splashing  sound  if  the  stomach  contains  much  liquid.  The 
area  over  which  the  stomach  note  is  obtained  by  percussion 
is  much  increased,  and  is  best  mapped  out  by  auscultatory 
percussion.  To  carry  out  this  method,  the  observer  listens 
with  the  stethoscope  over  what  is  undoubtedly  stomach— 
for  instance,  in  Traube's  space — while  he  carefully  notes 
the  sound  produced  by  percussion  close  beside  the  stetho- 
scope. He  then  proceeds  to  percuss  at  a  distant  part  of 
the  abdomen,  and  gradually  moves  the  pleximeter  towards 
the  stethoscope,  until  the  percussion  note  becomes  identical 
with  that  already  heard  on  percussion  over  the  stomach  ; 
this  phenomenon  indicates  that  the  pleximeter  has  reached 
the  area  of  the  dilated  stomach. 

Some  of  these  methods  of  examination  are  facilitated  if 
the  organ  has  been  previously  distended  by  carbon  dioxide. 
For  this  purpose  the  patient  drinks  two  solutions,  one  after 
the  other  ;  the  one  containing  ^  a  drachm  or  a  drachm 
of  tartaric  or  citric  acid  in  2  ounces  of  water,  and  the 
other  containing  a  similar  quantity  of  sodium  bicarbonate. 
The  vertical  extent  of  gastric  resonance  should  not  exceed 
5  or  6  inches  in  the  male,  or  4  inches  in  the  female. 

In  health,  the  capacity  of  the  organ  is  less  than  3  pints. 
In  disease,  it  may  be  estimated  from  the  large  quanti- 
ties of  material  which  a  patient  will  vomit  at  one  time, 
or  by  introducing  into  the  stomach  by  the  tube  as  much 
warm  water  as  the  patient  can  comfortably  tolerate, 
and  then  removing  the  total  contents  for  measure- 
ment. 

Examination  of  the  vomited  matter  often  gives  informa- 
tion of  great  value,  and  in  many  cases  it  is  desirable  to 
remove  the  contents  of  the  stomach  artificially  for  the 
same  purpose.  With  this  object  in  view,  it  is  a  common 
practice  to  give  the  patient  a  test  meal,  and  then  to 
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withdraw  the  stomach  contents  after  an  interval  of  one 
or  more  hours.  The  test  breakfast  of  Ewald  and  Boas 
consists  of  bread  ounce  to  3  ounces)  and  weak  tea  (10  to 
13  ounces) ;  and  the  contents  are  examined  after  one  hour. 
Klemperer  recommends  i  pint  of  milk  instead  of  the  tea, 
but  the  curdled  masses  of  milk  are  apt  to  obstruct  the  eyes 
of  the  tube.  Other  meals  contain  more  proteid,  and  there- 
fore test  more  thoroughly  the  special  digestive  capacity  of 
the  stomach.  Thus,  Germain -See  gives  bread  (3  to 
5  ounces),  minced  meat  (2  to  2I  ounces),  and  water  (a 
tumblerful)  ;  the  stomach  contents  are  examined  about 
two  hours  afterwards.  Herschell's  test  breakfast  consists 
of  a  hghtly  boiled  egg,  minced  meat  (i  ounce),  toast 
(3  ounces),  and  J  of  a  pint  of  very  weak  tea;  the  contents 
are  examined  an  hour  and  a  half  later.  Leube  and  Riegel 
give  a  test  dinner  of  soup  (13  ounces),  scraped  beef  (2  ounce^s), 
and  bread  (if  ounces) ;  in  this  meal  there  is  so  much  pro- 
teid that  from  four  to  six  hours  should  be  allowed  to  pass 
before  the  examination  is  made.  In  actual  practice,  how- 
ever, it  is  perhaps  as  well  to  let  the  patient  take  what  is 
for  him  an  ordinary  meal,  and  to  examine  the  stomach 
contents  after  an  interval  of  time  which  may  be  judged  to 
correspond  to  the  digestibility  of  the  ingredients  of  the  meal. 

The  stomach  contents  having  been  removed  by  the  tube, 
their  reaction  is  demonstrable  by  Utmus-paper  ;  it  is  almost 
invariably  acid.  Their  total  acidity  (which  is  due  to  free 
acids,  acid  salts,  and  acids  combined  with  proteids)  is 
estimated  by  means  of  a  decinormali  solution  of  sodium 
hydrate  (4  grammes  in  1,000  c.c.  of  distilled  water)  and 

1  A  normal  solution  of  an  acid  is  such  that  a  litre  of  the  solution 
contains  i  gramme  of  replaceable  hydrogen.  Therefore,  a  litre  of 
normal  solution  of  an  acid  which  contains  one  atom  of  replaceable 
hydrogen  will  contain  as  many  grammes  of  the  acid  as  are  repre- 
sented by  Its  molecular  weight  {e.g.,  HCl  :  molecular  weight.  J-^  • 
normal  solution,  36-5  grammes  per  litre) ;  while  a  litre  of  normal 
solution  of  a  bibasic  acid  will  contain  half  as  many  grammes  as 
correspond  to  its  molecular  weight  {e.g.,  H,SO, :  molecular  weight,  98  • 
normal  solution,  49  grammes  per  litre).  Similarly  a  normal  solution 
of  caustic  soda  is  such  that  the  number  of  grammes  in  a  litre  of 
the  solution  is  the  same  as  the  molecular  weight  of  the  soda 
VIZ.,  40  (Na=23,  H=i,  0=16;  NaHO=4o).    It  will  be  noted  that 
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an  alcoholic  solution  of  phenolphthalein  (i  per  cent.). 
Phenolphthalein  is  an  aniline  body  which  gives  a  sUghtly 
yellow  solution  when  dissolved  in  alcohol.  It  is  used  to 
indicate  when  the  acid  reaction  disappears  from  the  fluid 
which  is  being  examined.  Ten  c.c.  of  the  stomach  contents 
are  placed  in  a  beaker.  A  few  drops  of  the  phenolphthalein 
solution  are  added  to  this,  the  mixture  remaining  almost 
colourless.  The  decinormal  sodium  hydrate  solution  is 
now  added  drop  by  drop  from  a  burette,  the  mixture  being 
at  the  same  time  continually  stirred,  until  the  appearance 
of  a  pink  colour  shows  that  the  contents  of  the  beaker  are 
no  longer  acid.  The  acidity  is  stated  in  terms  of  the  amount 
of  the  decinormal  solution  required  to  neutralise  too  c.c. 
of  the  stomach  contents.  E.g.,  if  5-3  c.c.  of  the  decinormal 
solution  in  the  burette  had  to  be  added  to  the  10  c.c.  of 
stomach  contents  in  the  beaker  before  the  change  of  colour 
took  place,  the  '  degree  of  acidity  '  would  be  reckoned  as 
53.  The  degree  of  acidity  of  normal  gastric  contents  is 
between  40  and  60.  The  total  acidity  can  also  be  expressed 
in  terms  of  hydrochloric  acid ;  40  grammes  of  NaHO  being 
neutralisable  by  36-5  grammes  of  HQ  (H  =  i,  CI  =  35-5).  E.g., 
if  5  c.c.  of  the  decinormal  solution  must  be  added  to  the 
beaker  to  neutralise  the  10  c.c.  of  stomach  contents,  it 
would  require  500  c.c.  of  the  decinormal  solution,  or  50  c.c. 
of  a  normal  solution  of  NaHO,  to  neutralise  1,000  c.c. 
(i  litre)  of  the  stomach  contents.  Fifty  c.c.  is  ^  of  i  litre, 
and  of  I  htre  of  normal  NaHO,  solution  (containing  2V  of 
40  grammes,  viz.,  2  grammes)  is  molecularly  equivalent  to, 
and  neutralisable  by,  -^^  of  a  litre  of  normal  HCl  solution 
(containing  ^  of  36-5  grammes,  viz.,  i-8  grammes).  If, 
therefore,  1,000  c.c.  of  the  stomach  contents  contained 
1-8  grammes  of  hydrochloric  acid,  100  c.c.  would  contain 
o-i8  gramme  of  hydrochloric  acid.     In  other  words,  the 


a  normal  solution  of  sodium  chloride  (Na=23,  01=35-5  ;  NaCl=58'5) 
has  a  strength  of  about  60  per  1,000,  or  6  per  cent.,  viz.,  ten  times 
the  strength  of  what  has  long  been  known  and  used  clinically  under 
the  name  of  '  normal  saline  solution.'  The  latter  ought  to  be  called 
physiological  saline  solution  ;  it  is  now  known  that  its  strength  for 
human  beings  should  be  about  0-9  per  cent. 


DISEASES  OF  THE  STOMACH 


479 


acidity  of  the  stomach  contents  in  terms  of  hydrochloric 
acid  was  o-i8  per  cent.  Under  normal  circumstances  it  is 
about  0-2  per  cent. 

If  free  acids  are  present,  or  even  a  large  amount  of  com- 
bined hydrochloric  acid,  Congo  red  test-paper  is  rendered 
blue.  Acid  phosphates  do  not  cause  this  reaction.  Congo 
red  solution  is  more  sensitive  than  the  test-paper.  One  or 
two  drops  of  the  watery  solution  (i  in  i,ooo)  may  be  added 
to  5  or  10  c.c.  of  the  filtered  gastric  contents,  whereupon  a 
blue  colour  develops  if  free  acids  are  present. 

Another  mode  of  testing  for  free  acids  is  by  placing 
some  of  the  gastric  contents  in  a  test-tube  and  adding 
calcium  carbonate.  If  effervescence  takes  place,  free  acid 
is  present.  If,  after  filtering,  the  fluid  still  retains  its  acidity, 
acid  phosphates  are  present,  since  free  acids  are  neutrahsed 
by  calcium  carbonate. 

Congo  red  paper  which  has  been  rendered  blue  by  free 
acid  is  deprived  of  this  blue  colour  by  ether  in  the  case  of 
organic  acids,  but  not  in  the  case  of  mineral  acids. 

Free  hydrochloric  acid  is  recognised  by  a  colour  reaction 
with  Giinzburg's  or  Boas's  reagent.  Small  quantities  of 
the  stomach  contents  (filtered  or  unfiltered)  and  of  the 
reagent  are  mixed  in  a  porcelain  capsule,  and  caused  to 
evaporate  by  gentle  heating.  If  free  hydrochloric  acid  is 
present,  a  rose-red  colour  is  produced.  Giinzburg's  reagent 
consists  of  phloroglucin  2  grammes,  vanillin  i  gramme,  and 
absolute  alcohol  30  c.c.  Boas's  reagent  consists  of  resorcin 
5  grammes,  white  sugar  3  grammes,  and  weak  spirit  100  c.c. 
A  still  more  delicate  test  for  free  hydrochloric  acid  is  by 
dimethyl-amido-azobenzol,  which  is  used  in  the  form  of  a 
0-5  per  cent,  alcohohc  solution.  From  5  to  20  c.c.  of 
filtered  or  unfiltered  stomach  contents  are  placed  in  a  test- 
tube,  and  to  these  there  are  added,  by  means  of  a  pipette 
from  I  to  3  drops  of  the  dimethvl-amido-azobenzol  solu- 
tion. If  free  hydrochloric  acid  is  present,  a  cherry-red 
colour  is  produced,  the  intensity  of  which  varies  in  pro- 
portion to  the  amount  of  the  free  acid. 

Lactic  acid  is  a  fixed  acid,  and  is  best  detected  after 
extraction  with  ether,  which  is  shaken  up  with  the  gastric 
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contents,  allowed  to  separate,  and  then  decanted  off.  The 
ether  is  then  evaporated,  and  the  residue  is  dissolved  in 
water.  If  lactic  acid  is  added  to  an  almost  colourless 
solution  of  perchloride  of  iron,  the  latter  becomes  canary 
yellow.  A  dehcate  test  is  that  of  Uffelmann,  whereby  a 
drop  or  two  of  solution  of  ferric  chloride  is  added  to,  say, 
30  c.c.  of  a  2  per  cent,  solution  of  carbolic  acid,  with  the 
result  that  an  amethyst  blue  is  produced.  The  addition  of 
a  trace  of  lactic  acid  turns  the  blue  into  yellow. 

Butyric  acid  is  volatile,  and  may  be  recognised  by  its 
odour,  which  resembles  that  of  rancid  butter.  If  a  little 
alcohol  and  sulphuric  acid  be  added  to  the  liquid  in  which 
it  is  contained,  and  the  mixture  be  then  heated,  the  char- 
acteristic odour  of  butyric  ether  is  evolved.  Or  10  c.c.  of 
the  gastric  contents  may  be  mixed  with  50  c.c.  of  ether,  and 
evaporated  to  dryness.  To  the  residue  a  few  c.c.  of  water 
are  added,  and  also  a  trace  of  calcium  chloride.  If  butj^ric 
acid  is  present,  it  will  be  precipitated  in  the  form  of  small 
oily-looking  odoriferous  globules. 

Acetic  acid  is  also  volatile,  and  recognisable  by  its  odour. 
It  is  not  so  important  in  gastric  disease  as  lactic  and  butyric 
acids.  It  gives  a  blood-red  colour  with  perchloride  of  iron. 
The  test  may  be  carried  out  by  mixing  10  c.c.  of  filtered 
stomach  contents  with  50  c.c.  of  ether,  evaporating  to  dry- 
ness, dissolving  the  residue  in  a  little  water,  and  cautiously 
neutralising  with  a  weak  solution  of  sodium  hydrate.  If 
acetic  acid  is  present,  sodium  acetate  is  formed,  and  when 
two  or  three  drops  of  a  weak  solution  of  ferric  chloride  are 
added  to  the  mixture,  a  dark  red  colour  is  produced. 

The  motor  efficiency  of  the  stomach  may  be  tested  in  various 
ways.  Thus  (i)  a  meal  containing  soup,  beef  and  bread 
should  have  disappeared  from  the  stomach  (as  shown  by  the 
tube)  within  six  hours,  or,  at  any  rate,  nothing  but  minute 
particles  of  food  should  be  recognisable.  Or  (2)  15  grains  of 
salol  may  be  given  during  the  digestion  of  a  meal.  When 
the  salol  reaches  the  duodenum,  it  is  decomposed  by  the 
alkaline  contents  into  its  constituents,  phenol  and  salicylic 
acid,  and  the  latter  being  absorbed,  becomes  recognisable  in 
the  urine  by  giving  a  violet  colour  with  ferric  chloride  solu- 
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tion.  A  drop  of  urine  and  of  the  iron  solution  should  be 
ahowed  to  run  together  on  a  porcelain  plate  or  on  filter-paper. 
The  reaction  ought  to  appear  in  about  an  hour  after  the  salol 
is  taken,  and  to  disappear  after  twenty-four  hours.  Or 
again  (3)  ^  a  drachm  of  iodipin  (iodine  chemically  com- 
bined with  sesame  oil)  may  be  given  in  capsule  at  breakfast. 
The  iodine  is  not  liberated  till  it  reaches  the  intestine,  where 
it  is  absorbed.  The  saHva  is  tested  with  starch  paper  every 
few  minutes  till  the  iodine  reaction  appears,  which  ought  to 
be  in  from  fifteen  to  forty-five  minutes. 

The  absorptive  power  of  the  stomach  may  be  tested  by 
givmg  3  grains  of  potassium  iodide  in  a  capsule  with  a 
drink  of  water.  The  iodide  is  absorbed  from  the  stomach, 
and  reaches  the  blood.  Every  few  minutes  starch  paper  is 
applied  to  the  tongue,  and  then  fuming  nitric  acid  is  allowed 
to  drop  on  the  moistened  paper  so  as  to  hberate  the  iodine. 
The  iodide  of  starch  reaction  (blue  colour}  usually  appears 
within  fifteen  minutes. 

ii.  Symptomatology. 

Dyspepsia  or  indigestion  in  the  sense  of  imperfect  gastric 
digestion  is  one  of  the  most  common  ailments,  and  results 
from  many  disorders  of  the  stomach,  both  functional  and 
structural,  which  wiU  be  described  hereafter.    The  symptoms 
which  result  are  very  various,  and  certain  combinations  of 
symptoms  are  specially  characteristic  of  particular  form^  of 
gastric  disease.    Some  of  the  symptoms  are  due  to  fermenta- 
tive changes  m  indigestible  or  at  least  undigested  food.  The 
products  may  be  gaseous  and  cause  flatulent  distension  •  or 
they  may  cause  pain  by  directly  irritating  the  mucous  mem- 
brane ;  or  agam  they  may  excite  catarrh  and  thus  cause,  not 

Pam  may  be  due  to  irritation  of  an  ulcer  by  food  or  by  gastric 
jmce  or  It  may  be  due  to  a  new  growth.  The  pain  may 
radiate  froni  the  pit  of  the  stomach'  [scroMculus  cord^s), 
round  the  left  side,  or  through  the  trunk  to  the  back. 
Sometimes  it  is  reflected  along  intercostal  nerves  to  the 
back  of  the  chest  about  the  lower  angle  of  the  scapula. 
lenderness  is  often  associated  with  pain,  but  in  neuralgic 
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conditions,  pain  may  be  relieved  by  pressure  as  well  as  by  the 
taking  of  food.  Pain  in  the  gastric  region  is  sometimes 
called  gastrodynia.  When  it  is  localised  near  the  heart,  it 
is  called  heartburn  or  cardialgia. 

Nausea  and  vomiting  are  common  in  severe  gastric  dis- 
turbance. If  vomiting  is  frequently  repeated,  bile  often 
regurgitates  from  the  duodenum  into  the  stomach  and  is 
vomited.  Vomiting  of  blood  (hcFmatemesis)  is  an  important 
symptom  of  simple  and  mahgnant  ulcers  and  of  hepatic 
cirrhosis.  It  may  also  occur  in  purpura.  When  blood 
oozes  into  the  stomach  in  small  quantity,  the  haemoglobin 
is  changed  by  the  gastric  juice  into  haematin,  and  the 
vomited  matter  has  the  appearance  of  coffee  grounds. 
Waterbrash  {pyrosis)  means  the  eructation  of  acid  fluid  from 
the  stomach  accompanied  by  burning  pain  in  the  epigas- 
trium, but  the  term  is  often  applied  to  the  regurgitation  of 
a  non-irritating  fluid  which  is  perhaps  saliva  that  has  been 
swallowed. 

The  condition  of  the  tongue  is  very  often  altered  in  con- 
nection with  gastric  disturbance,  especially  in  the  way  of 
increase  or  diminution  of  the  normal  fur  on  its  dorsum. 
Disturbances  of  the  heart's  action  are  also  common  in  dys- 
pepsia, partly  because  flatulent  distension  of  the  stomach 
causes  upward  pressure  upon  the  heart,  and  partly  through 
disturbed  innervation  resulting  from  absorption  of  sub- 
stances taken  into,  or  formed  in  the  stomach.    That  the 
nervous  system  also  suffers  is  shown  by  the  headache  and 
mental  depression  which  are  so  common,  and  which  probably 
are  due  to  harmful  agents  generated  in  the  stomach  and  not 
completely  destroyed  as  they  pass  through  the  hver. 

iii.  Haemorrhage  from  the  Stomach 

(Gastrorrhagia). 

Hemorrhage  into  the  stomach  is  known  as  gastrorrhagia. 
If  the  blood  is  vomited,  it  is  hcematemesis. 

Etiology.— The  bleeding  may  be  due  to  rupture  of  dilated 
veins  or  to  simple  ulcer,  cancer,  acute  or  chronic  catarrh 
passive  hypersemia,  certain  fevers  {e.g.,  small-pox  and 
yellow  fever),  phosphorus  poisoning,  haemophilia,  purpura, 
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or  profound  anaemia.  It  may  occur  in  nervous  conditions 
such  as  hysteria,  and  it  may  vicariously  replace  menstrua- 
tion. It  may  follow  injuries  of  the  epigastrium  or  the  swal- 
lowing of  corrosive  poisons.  It  may  follow  operations  on  the 
abdomen — e.g.,  for  appendicitis. 

It  is  to  be  noted  that  blood  which  is  vomited  is  not  neces- 
sarily derived  from  the  stomach  in  the  first  place.  It  may 
have  come  from  the  mouth,  nose,  or  respiratory  organs,  and 
have  been  swallowed;  or  it  may  come  from  an  aortic  aneurysm 
bulging  into  the  cEsophagus,  or  from  a  varicose  vein  at  the 
lower  end  of  the  oesophagus.  Patients  are  apt  to  speak  of 
blood  being  vomited  when  it  comes  up  into  the  m.outh  in 
considerable  quantity,  even  though  it  may  come  from  the 
respiratory  tract.  Blood  from  the  air-passages  is  often 
brought  up  by  coughing  ;  it  is  bright  red,  frothy,  and  alka- 
line  ;  in  many  cases  there  are  symptoms  and  signs  of  pul- 
monary, cardiac,  or  aneurysmal  disease  ;  and  the  sputum 
may  contain  blood  for  some  time  afterwards.  On  the  other 
hand,  blood  from  the  stomach  is  brought  up  by  vomiting  ; 
it  is  dark,  non-frothy,  and  often  acid  ;  gastric  symptoms 
are  commonly  present ;  and  melaena  foUows  the  attack.  The 
feelings  of  the  patient  may  indicate  the  seat  of  haemorrhage. 

Passive  hyperaemia  of  the  stomach  is  caused  by  obstruc- 
tion to  the  portal  circulation  {e.g.,  by  cirrhosis  of  the  liver 
thrombosis  in  the  portal  vein,  compression  of  the  vein  by 
growths) ;  it  sometimes  occurs  in  association  with  splenic 
enlargements ;  and  it  is  met  with  as  part  of  the  general 
passive  congestion  of  heart  disease  and  emphysema. 

The  most  common  causes  of  haematemesis  are  ulcer  of  the 
stomach,  especially  in  women  ;  cancer  of  the  stomach  in 
either  sex  ;  and  cirrhosis  of  the  liver,  especially  in  men  ' 

Morbid  Anatomy.-If  death  was  due  to  the  hemorrhage 
there  are  signs  of  profound  anaemia.  In  cases  of  ulcer  and 
cancer,  the  source  of  the  hc^morrhage  is  manifest.  In 
cirrhosis  of  the  liver  there  are  often  varices  in  the  oesophagus 
and  one  of  these,  by  rupturing,  may  be  the  cause  of  the 
bleeding.  But  the  mucous  membrane  of  the  stomach  itself 
may  show  no  sign  of  lesion,  or  it  may  present  a  pinhole 
erosion  leading  down  to  a  ruptured  vein  or  miliary  aneurysm 
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In  toxic  cases  (fevers,  phosphorus  poisoning,  etc.)  haemor- 
rhage is  found  in  the  mucosa. 

Symptoms. — In  rare  cases  death  occurs  before  vomiting 
takes  place.  In  other  severe  cases  the  well-known  symptoms 
of  hfemorrhage  present  themselves,  including  pallor,  faint- 
ness,  etc.  In  cases  of  ulcer,  hepatic  cirrhosis,  and  splenic 
enlargement,  the  bleeding  may  prove  fatal ;  but  this,  par- 
ticularly in  the  case  of  ulcer,  is  exceptional.  Patients  with 
ulcer  may  suffer  during  a  period  of  years  from  recurring 
attacks  of  hsematemesis. 


iv.  Acute  Gastric  Catarrh 

(Acute  Gastritis.    Acute  Dyspepsia). 

Etiology. — Acute  gastric  catarrh  occurs  at  all  ages  and  in 
both  sexes.  Some  persons  are  much  more  liable  to  suffer 
than  others.  The  usual  cause  is  irritation  of  the  stomach 
by  food  which  is  unsuitable  in  kind  and  excessive  in  quan- 
tity. The  surplus  which  the  stomach  cannot  digest  under- 
goes decomposition,  and  the  products  of  this  process  irritate 
the  mucous  membrane.  Babies  are  apt  to  suffer  through 
the  use  of  unclean  feeding-bottles.  Children  may  suffer 
from  unripe  or  overripe  fruit.  A  drinking  bout  is  a  common 
cause  in  adults.  In  some  people  a  chill  seems  to  cause 
gastritis  along  with  bronchitis.  In  some  of  the  infectious 
fevers  there  may  be  acute  catarrh  of  the  stomach. 

Morbid  Anatomy.— The  mucous  membrane  is  red,  swollen 
and  covered  with  mucus.  It  is  sometimes  the  seat  of  haemor- 
rhages. The  epithelial  cells  are  swollen  and  more  granular 
than  in  health.    The  gastric  juice  is  diminished  in  quantity. 

Symptoms.— These  correspond  to  what  is  popularly  known 
as  a  'bihous  attack.'  Since  the  fermentation  products 
absorbed  from  the  stomach  must  pass  to  the  Hver  by  the 
portal  vein,  it  is  intelhgible  that  the  hepatic  functions  may 
be  disturbed,  as  is  impHed  by  the  expression  '  bihousness.' 
The  symptoms  include  discomfort,  tenderness  and  occa- 
sionally severe  pain  in  the  region  of  the  stomach,  with  head- 
ache loss  of  appetite,  a  bad  taste  in  the  mouth,  sometimes 
sickiiess  and  vomiting,  and  a  furred  tongue.  The  vomited 
matter  may  be  found  to  contain  no  hydrochloric  acid,  but 
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an  excess  of  mucus,  and  very  likely  fatty  (butyric  and  acetic) 
and  lactic  acids.  In  severe  cases,  there  may  be  fever  at 
the  outset.i  The  urine  often  deposits  urates  on  standing. 
Constipation  is  the  rule,  but  there  is  often  diarrhoea,  especi- 
ally in  children,  from  concomitant  enteritis.  The  attack 
usually  passes  off  in  a  few  days. 

Diagnosis. — This  is  seldom  difficult,  but  a  day  or  two  may 
elapse  before  it  is  possible  to  exclude  the  infectious  fevers. 
The  gastric  crises  which  are  sometimes  an  early  or  even 
initial  symptom  of  locomotor  ataxy  must  not  be  mistaken  for 
gastric  catarrh,  and  the  importance  of  vomiting  as  a  symptom 
of  intracranial  disease  must  never  be  forgotten.  In  acute 
intestinal  obstruction,  the  constipation  is  frequently  absolute, 
so  that  not  even  flatus  is  passed ;  the  pain  becomes  intense, 
with  frequent  exacerbations;  the  vomiting  also  becomes  more 
and  more  distressing,  and  tends  to  become  faecal  in  character  ; 
while  the  constitutional  symptoms  are  of  a  grave  type. 

Treatment. — Abernethy  defined  biliousness  as  a  condition 
curable  by  blue  pill,  and  there  is  no  better  medicine  at  the 
outset  than  mercury  in  some  form.  This  may  be  accom- 
panied or  followed  by  a  laxative  pill  or  draught  if  there  is 
constipation,  and  should  be  accompanied  by  bismuth  if  there 
is  diarrhoea  or  vomiting.  If  there  is  much  gastric  pain  and 
retching,  it  is  well,  at  the  outset  and  in  the  case  of  adults,  to 
give  a  large  quantity  of  warm  water  so  as  to  induce  vomiting 
and  thus  wash  out  the  stomach.  If  the  pain  still  continues 
severe,  frequent  hot  fomentations  should  be  applied  locally, 
and  a  dose  of  morphine  may  be  given  hypodermically.  The 
stomach  must  have  as  much  rest  as  possible,  and  the  patient 
should  live  for  a  day  or  two  on  milk  diluted  with  soda-water 
or  barley-water.  Complete  rest  in  bed  till  all  gastric  dis- 
turbance passes  off  is  highly  desirable. 

V.  Phlegmonous  Gastritis 

(Acute  Suppurative  Gastritis). 
In  this  rare  disease,  inflammation  of  the  stomach  wall 
goes  on  to  suppuration,  usually  in  the  submucous  layer,  and 
either  diffusely  or  in  the  form  of  a  definite  abscess.    It  may 
be  idiopathic  or  pyjiemic. 

^  '  Gastric  fever  '  is  really  a  mild  form  of  enteric  fever. 


486 


MANUAL  OF  MEDICINE 


Symptoms.—  The  symptoms  are  great  pain  and  tenderness 
in  the  region  of  the  stomach,  anorexia  and  vomiting,  with 
fever  and  other  symptoms  of  septic  poisoning  leading  to  a 
fatal  issue.  The  abscess  can  sometimes  be  felt  externally, 
and  if  it  ruptures  into  the  stomach,  pus  may  be  vomited  ; 
but  the  diagnosis  is  difficult.  Recovery  may  occur  if  the 
abscess  ruptures  into  the  stomach. 

Treatment.— Unless  the  swelhng  can  be  felt,  treatment 
must  be  symptomatic. 

vi.  Toxic  Gastritis. 

This  form  of  gastritis  is  caused  by  the  swallowing  of 
corrosive  or  irritant  poisons,  such  as  mineral  acids,  caustic 
alkalies,  oxalic  acid,  carbolic  acid,  arsenic,  corrosive  subli- 
mate, potassium  chlorate  and  potassium  cyanide.  Phos- 
phorus causes  fatty  degeneration  of  the  gastric  glands  and 
muscle,  but  the  other  poisons  mentioned  cause  in  some  parts 
necrosis  of  tissue  and  in  others  intense  inflammation,  the 
latter  being  manifested  by  redness,  swelling  and  haemor- 
rhage. If  the  patient  survives,  ulcers  are  thus  produced  in 
the  most  affected  areas,  while  chronic  inflammation  leading 
to  fibrosis  ensues  in  the  less  affected  portions. 

Symptoms. — The  symptoms  include  intense  gastric  pain 
and  tenderness,  vomiting,  and  in  severe  cases  shock  which 
is  often  fatal.  If  the  patient  survive,  he  is  likely  to  suffer 
from  chronic  gastric  symptoms.  There  will  probably  be 
pain  in  the  mouth  and  throat,  salivation,  and  dysphagia. 

Diagnosis. — ^The  history  of  swallowing  the  poison,  the 
sudden  onset  of  severe  symptoms  in  the  midst  of  good  health, 
the  condition  of  the  mouth  and  throat,  and  the  character 
of  the  vomited  material  ought  to  give  the  clue  to  the  diag- 
nosis. 

Treatment. — This  includes  the  administration  of  an  anti- 
dote for  the  poison,  and  morphine  to  relieve  pain.  Other- 
wise it  is  symptomatic. 

vii.  Membranous  Gastritis. 

This  condition  is  occasionally  observed  in  connection  with 
infectious  diseases  such  as  pneumonia,  pyaemia,  typhus, 
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enteric,  etc.  It  is  seldom  met  with  in  diphtheria.  The 
symptoms  are  not  distinctive,  but  it  may  occasionally  happen 
that  a  piece  of  membrane  is  vomited. 

viii.  Chronic  Gastric  Catarrh 
(Chronic  Gastritis.    Chronic  Dyspepsia). 

Etiology. — This  condition  may  follow  acute  gastritis,  or 
may  follow  the  prolonged  operation  of  agents  which  cause 
slight  irritation  of  the  mucosa.  Thus,  habitual  over-eating, 
excessive  use  of  tea,  alcohol  and  iced  drinks,  irregularity  of 
meals,  and  imperfect  mastication  are  causes.  Morbid  con- 
ditions of  the  stomach,  such  as  cancer,  dilatation  and  passive 
hyperaemia,  lead  to  chronic  inflammation.  Conditions  asso- 
ciated with  general  debility,  such  as  chlorosis,  phthisis,  and 
overwork,  lead  to  loss  of  tone  of  the  gastric  muscle  and  favour 
indigestion.  Nervous  states  such  as  anxiety,  which  tem- 
porarily inhibit  the  gastric  functions,  may  cause  inflammation 
by  permitting  undigested  food  to  remain  in  the  stomach. 

Morbid  Anatomy. — This  varies  greatly  in  different  cases. 
In  the  early  stages,  the  inflammation  may  be  parenchy- 
matous as  well  as  interstitial,  but  in  the  long-run  it  tends 
to  produce  an  increase  of  interstitial  and  destruction  of 
glandular  elements.  In  many  cases  the  organ  is  enlarged. 
The  wall  may  be  thickened  or  thinned.  The  mucous  mem- 
brane may  be  dark  from  old-standing  congestion  and 
haemorrhages.  Little  ulcers,  from  which  serious  haemorrhage 
may  take  place,  are  sometimes  met  with  {hcBmorrhagic 
erosions).  The  mucosa  may  be  thinned,  or  it  may  be 
mammillated — namely,  elevated  into  little  nipple-like  pro- 
minences [gastritis  polyposa). 

Occasionally  in  advanced  cases  the  stomach  is  much  re- 
duced in  size,  while  its  wall  is  greatly  thickened  [cirrhosis 
ventriculi)  ;i  or,  again,  there  may  be  thinning  of  the  wall 

1  Some  of  these  cases  closely  resemble,  if  indeed  they  are  not, 
diffuse  scirrhous  infiltration  of  the  stomach  wall  {indiaruhber-bottle 
stomach).  In  the  latter  condition  there  is  a  tendency  for  the  epi- 
thelial cells  to  disappear  from  the  alveoh  of  the  cancer,  but  under 
such  circumstances  they  have  been  discovered  in  the  neighbouring 
lymph  glands. 
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With  preservation  or  increase  of  the  size  {phthisis  ventri- 
culi). 

Symptoms.— There  may  be  shght  epigastric  tenderness. 
Pain  in  the  stomach  is  common,  and  is  apt  to  be  aggravated 
an  hour  or  two  after  meals.  Vomiting  may  give  some  rehef. 
A  '  stomach  pain  '  is  often  felt  also  at  the  back  of  the  chest, 
at  the  lower  scapular  or  interscapular  region.  The  appetite 
is  variable,  the  tongue  is  furred,  and  there  is  a  bad  taste  in 
the  mouth.  Nausea  and  vomiting  are  frequent,  and  habitual 
drinkers  in  particular  vomit  in  the  mornings.  The  vomited 
matter  contains  food  in  various  stages  of  digestion,  mucus, 
lactic  acid,  and  sometimes  butyric  and  acetic  acids  ;  but 
hydrochloric  acid  is  deficient.  The  stomach  is  often  dis- 
tended with  gas,  so  that  the  patient  may  have  to  loosen  the 
clothing  shortly  after  meals.  Gaseous  eructations  may  be 
troublesome.  The  tests  for  gastric  digestion  and  absorption 
show  that  these  processes  are  delayed.  The  bowels  are 
usually  costive,  but  may  be  irregular.  The  urine  often 
deposits  urates  on  standing.  Headache,  giddiness,  and  low 
spirits  are  well-known  symptoms. 

Diagnosis. — The  history  of  the  case  and  the  character  of 
the  symptoms  are  usually  sufficient,  but  sometimes  it  is 
desirable  to  carry  out  the  various  procedures  mentioned  in 
the  section  on  examination  of  the  stomach.  Even  then  it 
may  sometimes  be  necessary  to  watch  the  progress  of  the 
case  for  some  time  before  certainty  can  be  attained. 
Atrophy  of  the  gastric  mucosa  may,  like  cancer  of  the 
stomach,  give  rise  to  symptoms  very  similar  to  those  of 
pernicious  anaemia. 

Prognosis. — If  the  cause  of  the  disease  can  be  removed, 
great  improvement,  and  even  a  practical  cure,  may  be 
expected. 

Treatment. — The  patient  must  set  aside  all  improper 
dietetic  habits,  such  as  over-eating,  over-drinking,  irregu- 
larity of  meals,  imperfect  mastication,  and  excessive  work 
of  muscle  or  brain  immediately  after  dinner.  The  diet  for 
a  time  must  be  much  restricted.  It  is  better  that  the 
patient  should  take  a  small  quantity  of  food  and  digest  it, 
than  take  much  and  fail  to  digest  it.    The  undigested 
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portion  is  not  simply  useless  and  wasted,  and  a  needless 
burden  to  the  disabled  stomach,  but  by  undergoing  fermenta- 
tion it  becomes  positively  hurtful.  It  may  be  desirable  for  a 
time  to  wash  out  the  stomach  every  day  or  every  second  day. 

Tea,  coffee,  and  alcohol  should  be  avoided,  and  replaced 
by  milk  and  cocoa.    Pork,  green  vegetables,  pastries  and 
fatty  and  sweet  articles  should  also  be  avoided  for  some 
time.    Beginning  with  milk  and  milk  foods,  the  patient 
may  gradually  add  to  his  diet  boiled  white  fish,  boiled 
chicken,  the  lean  of  mutton  and  beef,  small  quantities  of 
mashed  potato,  pea-soup,  pease  porridge,  and  oat-flour 
porridge.    The  bowels  should  be  opened  daily,  if  need  be 
by  the  aid  of  cascara,  or  of  aloes  with  iron,  at  night,  or  by 
a  sahne  in  the  morning.    A  small  dose  of  mercury  once  or 
twice  a  week  will  be  advantageous.    An  alkaline  bitter 
tonic  with  nux  vomica  may  be  given  before  meals  to  stimu- 
late the  secretion  of  the  gastric  juice  and  improve  the  tone 
of  the  gastric  muscle  ;  or,  again,  dilute  hydrochloric  acid 
may  be  given,  with  or  without  pepsin,  just  after  meals. 
Bismuth  may  be  given  for  the  rehef  of  pain,  and  soda-mint  or 
charcoal  after  meals  for  flatulence,  acidity,  or  heartburn.  If 
these  symptoms  prove  obstinate,  the  stomach  should  be 
washed  out.  Dilute  hydrocyanic  acid  with  bismuth  is  indi- 
cated for  vomiting,  and  this  symptom,  as  well  as  the  pain, 
may  be  relieved  by  a  mustard  poultice  or  plaster  over  the 
epigastrmm.    After  a  considerable  degree  of  improvement 
has  taken  place,  a  mineral  acid  with  strychnine  in  a  bitter 
mfusion  may  be  given  thrice  daily,  an  hour  before  meals. 

ix.  Perforating  Ulcer  of  the  Stomach 
(Simple,  Round,  or  Peptic  Ulcer). 
Etiology.-This  disease  is  several  times  as  common  in 
women  as  m  men.  It  is  particularly  common  in  female 
domestic  servants,  probably  on  account  of  their  unsatis- 
factory mode  of  feeding.  It  is  said  that  among  men,  those 
whose  occupation  involves  constant  pressure  upon  the 
epigastrium  {e.g.,  shoemakers  and  metal  -  turners)  are 
specially  liable.    In  females  it  is  most  common  between 
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twenty  and  thirty  years  of  age,  and  in  males  between 
thirty  and  fifty.  It  is  often  associated  with  chlorosis. 
The  exact  causation  is  still  mysterious,  but  for  some  reason 
the  tissue  involved  has  its  vitality  reduced,  and  is  there- 
upon digested  by  the  gastric  juice. 

Morbid  Anatomy. — Two  varieties  of  ulcer  are  recognised  : 
the  acute  and  the  chronic  ;  both  involve  the  risks  of  haemor- 
rhage and  perforation.  The  ulcer  is  almost  as  often  mul- 
tiple as  single.  Its  most  common  seat  is  the  posterior 
surface  or  lesser  curvature  near  the  pylorus.  Not  very 
rarely  the  duodenum  is  ulcerated  as  well  as  the  stomach. 
The  acute  gastric  ulcer  is  generally  small  and  circular  or 
oval,  with  soft  edges,  and  well  defined,  as  if  punched  out. 
The  chronic  ulcer  generally  measures  i  to  i  inch  across, 
but  is  sometimes  much  larger  ;  its  edge  is  thickened  and 
firm,  and  its  shape  varies.  The  floor  of  an  ulcer  may  be 
constituted  by  the  submucous,  muscular  or  serous  coat, 
or  by  a  neighbouring  viscus,  such  as  the  pancreas  or  hver. 
The  artery  supplying  the  ulcerated  area  has  sometimes 
been  found  to  be  the  seat  of  embolism  or  of  endarteritis. 

Ulcers  very  often  heal  completely,  leaving  small  scars  ; 
but  a  chronic  ulcer  may  persist  for  years  without  healing. 
A  large  ulcer  by  cicatrising  may  cause  serious  obstruction 
if  it  is  seated  at  the  pylorus.  In  some  cases  an  hour-glass 
constriction  results  from  ulceration  near  the  middle  of  the 
stomach. 

If  the  ulcer  extends  as  deeply  as  the  serous  coat,  there  is 
risk  of  perforation,  but  in  most  cases  this  has  been  antici- 
pated by  adhesions  which  form  between  the  floor  of  the 
ulcer  and  neighbouring  parts.  If,  however,  the  ulcer  is 
on  the  anterior  wall  (which  is  unusual),  adhesions  do  not 
form  nearly  so  readily,  and  the  risk  of  perforation  into  the 
peritoneum  and  consequent  general  peritonitis  is  great. 
Occasionally  the  ulcer  perforates  into  the  upper  or  lesser 
sac  of  the  peritoneum,  and  gives  rise  to  subphrenic  abscess 
or  subphrenic  pyopneumothorax,  or  it  may  penetrate  into 
the  intestine. 

Symptoms.— There  may  be  no  symptoms  {latent  gastric 
ulcer)  ;  or  there  may  be  shght  discomfort  after  food  with 
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occasional  vomiting  ;  or  there  may  be  unmistakable  symp- 
toms, including  pain,  vomiting,  and  haematemesis. 

Pain  is  very  constant,  and  is  often  severe.  Its  maximum 
is  usually  about  the  middle  line  of  the  epigastrium,  but  it 
often  extends  through  the  body  or  round  the  left  side  to  the 
back.  It  is  generally  associated  with  epigastric  tenderness. 
It  is  often  aggravated,  either  immediately  or  after  a  short 
time,  by  the  taking  of  food,  and  the  paroxysm  then  lasts 
tiU  the  food  leaves  the  stomach,  either  by  the  pylorus  or  by 
being  vomited. 

Vomiting  often  follows  the  taking  of  food,  and  the  vomited 
matter  contains  an  excess  of  hydrochloric  acid  {hyper- 
chlorhydria). 

Haematemesis  occurs  in  many  cases,  and  is  sometimes 
very  alarming,  but  more  frequently  small  in  amount.  The 
blood  is  red  if  abundant,  but  often  it  is  scanty,  and  presents 
the  appearance  of  coffee  grounds,  owing  to  the  haemoglobin 
being  converted  into  hsematin  by  the  gastric  juice.  The 
stools  may  be  tarry  from  the  presence  of  altered  blood 
{melcena).    The  bowels  are  constipated. 

There  is  no  pyrexia  as  a  rule.  Pahor  is  common,  and  the 
anaemia  may  be  considerable,  but  there  is  rarely  great 
emaciation.  The  tongue  is  clean.  The  urine  often  deposits 
phosphates. 

Fatal  haemorrhage  or  perforation  may  set  in  with  few  or 
no  preceding  symptoms.  The  onset  of  perforation  into 
the  general  cavity  of  the  peritoneum  is  indicated  by  severe 
abdommal  pain  and  shock.  The  patient  lies  on  her  back. 
The  features  are  pinched,  the  pulse  rapid  and  smah,  and 
the  abdomen  distended  and  tympanitic,  even  in  the  hepatic 
region.  If  the  shock  is  survived,  the  symptoms  of  perito- 
nitis develop. 

Hour-glass  Stomach  was  formerly  regarded  as  due  to  a 
developmental  defect,  but  Moynihan  holds  that  it  is  always 
acquired,  bemg  the  result  either  of  chronic  ulceration,  or 
of  malignant  disease  which  is  probably  secondary  to  such 
ulceration.  Moynihani  has  put  together  the  foHowing 
signs,  of  which  one  or  more  may  be  present  in  cases  of  hour- 
^  Brit.  Med.  Jour.,  1905,  i.  756. 
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glass  constriction  :  (i)  If  the  stomach  is  washed  out  with 
a  measured  quantity  of  water,  the  amount  recovered  will 
be  less  than  the  amount  introduced,  owing  to  a  portion 
having  passed  into  the  pyloric  pouch.    (2)  If  the  stomach 
is  washed  out  till  the  water  returns  clear,  a  sudden  rush  of 
foul  fluid  may  occur  ;  or  if  the  stomach  is  washed  clean, 
and  the  tube  withdrawn  and  passed  again  a  few  minutes 
later,  some  foul  matter  may  be  obtained.    These  phenomena 
are  due  to  regurgitation  from  the  pyloric  into  the  cardiac 
pouch.     (3)  There  may  be  '  paradoxical  dilatation  ' — i.e., 
succussion  sound  may  be  present  immediately  after,  as 
well  as  before,  the  apparent  emptying  of  the  organ  by  the 
tube.    This  is  due  to  the  fact  that  only  the  cardiac  pouch 
is  drained,  so  that  the  pyloric  pouch  remains  capable  of 
yielding  the  splashing  sound.    (4)  Artificial  distension  of 
the  stomach  may  cause  at  first  a  bulging  in  the  left  side  of 
the  epigastrium,  but  in  the  course  of  some  seconds  this 
gradually  diminishes,  while  the  right  simultaneously  be- 
comes prominent.     (5)  If  the  two  halves  of  a  seidlitz 
powder  are  separately  introduced  into  a  normal  or  dilated 
stomach,  no   loud  sound   is    heard  by  the  stethoscope 
placed  over  the  organ  except  at  the  pylorus  ;  but  if  there 
is  an  hour-glass  constriction,  a  loud  gushing  sound  can  be 
heard  2  or  3  inches  to  the  left  of  the  middle  hne.    (6)  The 
area  of  gastric  percussion  is  marked  out,  a  seidlitz  powder 
is  given  in  two  halves,  and  the  stomach  is  again  percussed. 
If  there  is  an  hour-glass  constriction,  there  will  be  a  great 
increase  after  twenty  or  thirty  seconds  in  the  cardiac  pouch, 
while  the  pyloric  pouch  remains  unaltered  ;  but  in  the  course 
of  a  few  minutes  more  there  may  be  some  increase  in  the 
pyloric  pouch.    (7)  In  some  instances  a  distinct  sulcus  can 
be  seen  between  the  two  pouches  distended  with  carbon 
dioxide. 

Diagnosis.— This  is  often  easy,  as  when  gastric  pain  and 
tenderness  with  haematemesis  are  complained  of  by  an 
aucemic  young  woman.  The  haematemesis  of  chronic 
alcoholism  is  distinguished  by  the  history,  age,  and  facies 
of  the  patient.  Cancer  of  the  stomach  rarely  occurs  m 
young  women.    Bleeding  in  cancer  is  usually  in  small 
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quantity  ;  hydrochloric  acid  is  deficient  ;  emaciation  and 
cachexia  are  the  rule  ;  there  is  often  tumour  ;  and  the 
progress  is  different  from  that  of  simple  ulcer.  In  neuralgia 
of  the  stomach  pain  is  rather  relieved  than  otherwise  by 
the  taking  of  food  and  by  pressure  on  the  epigastrium  ; 
and  there  is  no  hsematemesis. 

Prognosis. — Many  cases  recover  under  treatment  in  a  few 
weeks.  Some  of  these  will  relapse  after  weeks,  months,  or 
years.  Some  patients  continue  to  suffer  for  a  long  time 
from  chronic  ulcer.  Dangerous  haemorrhage  occurs  in  a 
small  proportion  of  cases.  Perforation  is  a  still  more  for- 
midable complication  which  cannot  be  foreseen,  and  is 
almost  invariably  fatal  unless  operation  is  resorted  to. 
Not  very  uncommonly  patients  recover  from  symptoms 
suggestive  of  perforation,  but  it  is  probable  that  in  such 
cases  the  ulcer  has  only  reached  the  serous  coat  and  caused 
a  localised  peritonitis.  The  cicatricial  healing  of  an  ulcer 
may  cause  serious  trouble  by  obstructing  the  pylorus  ; 
and  adhesions  to  neighbouring  parts  may  account  for  per- 
sistent pain.    Chronic  ulcer  predisposes  to  cancer. 

Treatment. — Absolute  rest  in  bed  for  the  first  three  or 
four  weeks  is  essential,  and  for  some  weeks  longer  the 
patient  should  rest  a  great  deal.  At  first  the  food  should  be 
entirely  liquid.  It  should  consist  chiefly  of  milk  diluted 
with  lime-water  or  barley-water.  Vegetable  soup  strained 
of  all  soHds  may  also  be  given.  The  food  should  be  given  in 
small  quantities  every  four  hours.  For  two  days  after 
severe  heemorrhage,  and  also  in  the  case  of  obstinate  vomit- 
ing and  pain  after  food,  rectal  feeding  should  be  employed. 
When  the  symptoms  have  subsided,  arrowroot,  thoroughly 
mashed  potato,  and  scraped  beef  may  be  added  to  the 
dietary ;  and  soon  afterwards  sweetbread,  boiled  white 
fish,  and  chicken  may  be  given.  Heavier  articles  of  diet 
should  be  postponed  for  several  months. 

When  pain  is  very  severe,  morphine  may  be  given  hypo- 
dermically,  or  bismuth  and  morphine  may  be  given  by  the 
mouth.  Vomiting  may  be  relieved  by  half-drachm  doses 
of  bismuth  internally,  or  by  a  mustard  leaf  or  poultice  over 
the  stomach.    The  bowels  should  be  regulated  by  warm 
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salme  laxatives,  and  afterwards  by  cascara  or  aloes  and 
iron.  The  pain  in  chronic  ulcer  may  be  relieved  by  nitrate 
of  silver  in  pill,  or  by  smah  doses  of  arsenic.  For  severe 
haemorrhage  the  treatment  is  absolute  rest,  with  morphine 
and  ergotin  hypodermically,  and  nothing  but  small  quan- 
tities of  ice  by  the  mouth.  In  cases  with  a  tendency  to 
haemorrhage,  calcium  should  be  regularly  given.  The 
saccharated  solution  of  lime  may  be  given  in  doses  of 
i  a  drachm  or  more  in  milk,  by  the  mouth  or  by  the  rectum  ; 
or  calcium  chloride  may  be  given  in  doses  of  5  grains  three 
times  a  day.  It  may  occasionally  be  desirable  to  inject 
saline  solution  into  the  rectum,  under  the  skin,  or  even  into 
a  vein.  For  perforation,  prompt  operation  is  necessary. 
Operation  (especially  gastro-enterostomy)  may  be  justi- 
fiable if  haemorrhage  recurs  frequently,  or  if  severe  pain 
persists,  in  spite  of  prolonged  and  thorough  treatment. 

After  the  gastric  symptoms  have  subsided,  any  existing 
anaemia  must  be  treated.  Secondary  stricture  of  the 
pylorus  may  require  operation . 

X.  Cancer  of  the  Stomach. 

Etiology. — With  the  doubtful  exception  of  the  uterus,  no 
part  of  the  body  is  so  liable  as  the  stomach  to  be  the  seat 
of  carcinoma.  Primary  cancer  is  practically  the  only 
growth  of  importance  in  the  stomach.  About  four-fifths 
of  the  cases  occur  between  forty  and  seventy  years  of  age. 
Males  suffer  more  frequently  than  females.  It  has  been 
supposed  that  heredity  has  some  influence,  as  in  the  case 
of  the  first  Napoleon,  who,  like  his  father,  his  brother 
Lucien,  and  two  of  his  sisters  (Pauline  and  Caroline),  died 
of  cancer  of  the  stomach  ;  but  with  so  common  a  disease, 
much  may  be  explained  by  mere  coincidence.  Preceding 
chronic  (simple)  ulcer  seems  to  predispose  to  cancer  ;  Mayo 
Robson  states  that  in  59-3  per  cent,  of  the  cases  of  cancer 
of  the  stomach  on  which  he  has  operated,  the  history 
pointed  to  antecedent  ulcer.i 

Morbid  Anatomy. — In  more  than  half  the  cases,  the 
tumour  is  at  the  pyloric  region,  the  next  most  frequent 
1  Medical  Press  and  Circular,  January  3,  1906,  p.  9. 
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seat  being  the  lesser  curvature,  and  after  that  the  cardia. 
Cancer  of  the  stomach  is  met  with  under  four  types,  viz., 
(i)  cylinder-celled  epithelioma  {adenocarcinoma,  malignant 
adenoma),  a  slowly  growing  tumour,  usually  involving  a 
large  part  of  the  stomach  before  the  patient  dies,  almost 
always  ulcerating,  and  sometimes  presenting  a  warty  appear- 
ance at  its  margins  ;  (2)  medullary,  encephaloid,  or  soit 
cancer,  a  soft  tumour,  very  liable  to  ulcerate  and  bleed, 
frequently  showing  itself  as  a  shaggy  ulcer,  and  often  giving 
rise  to  large  secondary  growths  in  the  liver  ;  (3)  scirrhus, 
a  hard  growth  which  may  ultimately  involve  a  great  part  of 
the  stomach,  causing  thickening  of  the  wall  and  contraction 
of  the  organ,  but  not  showing  much  tendency  to  ulcerate  ; 
(4)  colloid  cancer,  sometimes  involving  more  than  half  the 
wall  of  the  stomach,  which  it  transforms  into  a  glancing 
material ;  not  readily  ulcerating ;  causing  hardness  but  not 
contraction ;  and  tending  to  spread  both  along  the  stomach 
and  through  the  stomach  to  the  peritoneum  rather  than  to 
the  lymph  glands  and  liver. 

Cancer  of  the  pylorus  often  causes  stenosis  of  that  orifice, 
and  thus  leads  to  dilatation  of  the  stomach.  Cancer  at  the 
cardiac  orifice  may  lead  to  shrinking  of  the  stomach  and 
dilatation  of  the  gullet.  Cancer  of  the  stomach  often  leads 
to  adhesions  to  neighbouring  parts.  Perforation  is  very 
uncommon.  Secondary  growths  are  very  frequent,  especi- 
ally in  the  abdominal  lymph  glands  and  the  liver. 

Symptoms.— In  many  cases  these  are  quite  unmistak- 
able, and  point  not  only  to  the  existence  of  maUgnant 
disease,  but  also  to  the  stomach  as  the  seat  of  the  growth. 
Occasionally,  however,  there  are  no  gastric  symptoms,  and 
the  growth  is  only  discovered  after  death.  Or  the  case' may 
be  regarded  as  one  of  pernicious  anaemia,  though  nowadays 
such  a  mistake  is  scarcely  excusable.  Sometimes  only  the 
secondary  growths  in  the  Hver  or  elsewhere  are  recognised 
during  life.  A  tumour  is  often  felt  after  the  disease  has 
lasted  for  some  months,  but  the  diagnosis  ought  often  to 
be  made  at  an  earlier  stage  than  this. 

The  most  important  early  symptoms  are  loss  of  flesh  and 
strength,  loss  of  appetite,  and  constipation,  and  if  these 
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set  in  gradually  in  a  person  who  has  reached  middle  life, 
and  has  previously  enjoyed  perfect  health,  they  almost 
certainly  indicate  cancer  of  the  stomach,  provided  there  is 
no  distinct  evidence  of  disease  outside  the  digestive  tract. 
It  has  been  asserted  that  loss  of  the  taste  for  smoking  is  a 
valuable  early  symptom,  but  this  has  not  been  my  experi- 
ence. Many  of  the  localising  phenomena  (hsematemesis, 
gastric  dilatation,  etc.)  are  due  either  to  ulceration  of,  or  to 
obstruction  by  the  growth,  and  if  both  of  these  are  absent, 
the  direct  evidence  of  gastric  disease  may  be  very  scanty. 
Emaciation  and  weakness  are  often  great,  but  considerable 
temporary  improvement  may  take  place  under  treatment, 
and  the  patient  may  appear  to  have  regained  almost  complete 
health.  There  is  often  a  lemon-yellow  pallor  of  the  skin  as 
in  pernicious  anaemia,  but  the  anaemia  is  generally  of  the 
chlorotic  type.  Slight  pyrexia  is  common,  but  may  cease 
under  treatment.  Epigastric  pain  and  tenderness,  anorexia, 
nausea,  and  a  foul  tongue  are  very  common  symptoms. 
The  pain  is  usually  aggravated  by  the  taking  of  food. 

Vomiting  is  generally  present,  occasional  at  first,  but 
becoming  more  and  more  frequent  as  the  disease  progresses. 
Hcematemesis  is  frequently  observed,  the  blood  being  usually 
in  small  quantity  and  resembling  coffee  grounds.  The  taking 
of  food  may  aggravate  the  pain,  and  may  cause  various  other 
dyspeptic  symptoms,  such  as  flatulence,  heartburn,  etc. 
The  vomited  matter  will  contain  food  in  various  stages  of 
digestion,  often  blood,  sometimes  sarcinse  if  the  stomach  is 
dilated,  but  very  seldom  any  free  hydrochloric  acid. 

In  a  large  proportion  of  cases  a  tumour  can  be  felt  in  the 
epigastrium.  Its  situation  naturally  varies  according  to  the 
part  of  the  stomach  involved.  The  stomach  may  be  dilated. 
There  may  be  enlargement  of  superficial  lymph  glands  ;  e.g., 
above  the  clavicle. 

(Edema  of  the  feet  is  common  as  a  result  of  the  general 
debihty,  but  sometimes  marasmic  thrombosis  causes  great 
swelling  of  one  or  more  limbs.  Ascites  may  result  from 
obstruction  of  the  portal  vein,  and  jaundice  from  obstruction 
of  the  bile-ducts.  Perforation  of  the  cancer  into  the  colon, 
with  the  formation  of  a  gastro-colic  fistula,  may  be  indicated 
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by  faecal  vomiting  or  by  the  passage  of  undigested  food  from 
the  stomach  through  the  rectum.  The  Uver  may  be  en- 
larged, and  may  present  umbilicated  nodules  on  its  surface. 
The  peritoneum  may  be  thickened  by  the  new  growth. 
Secondary  growths  may  develop  in  or  beneath  the  skin — e.g., 
at  the  umbilicus,  as  well  as  in  superficial  lymph  glands. 
Death  is  usually  due  to  exhaustion. 

Diagnosis. — A  tumour  is  often  recognisable,  and  is  in 
many  cases  conclusive  evidence.    It  is  important  to  bear  in 
mind  the  combination   of   symptoms  mentioned  above, 
\^iz.,the  anorexia,  constipation,  and  loss  of  flesh  and  strength 
setting  in  gradually,  in  a  person  who  presents  no  signs  of 
visceral  disease,  and  at  an  age  when  cancer  is  probable. 
The  absence  of  hydrochloric  acid  from  the  vomited  matter  is 
important,  and  so  is  the  presence  of  lactic  acid  after  a  test 
meal.    Haematemesis  is  very  significant.    In  gastritis,  the 
patient  may  have  suffered  from  dyspepsia  for  a  long  time, 
and  he  may  be  able  to  recognise  a  distinct  cause  for  his 
illness.    There  is  no  tumour  or  cachexia,  and  the  case  does 
not  tend,  as  does  cancer,  to  progress  in  an  unfavourable 
direction  in  spite  of  treatment.    In  simple  ulcer,  hydro- 
chloric acid  is  in  excess,  the  tongue  is  clean,  there  is  no 
cachexia  and  rarely  tumour,  bleeding  is  often  profuse,  and 
the  age  usually  excludes  cancer.    Any  question  of  pernicious 
ancemia  ought  to  be  settled  by  the  examination  of  the  blood. 

Prognosis.— The  ordinary  duration  is  from  six  months  to 
two  years.  There  is  no  chance  of  recovery  except  through 
surgical  intervention,  and  complete  removal  of  the  disease 
can  scarcely  be  hoped  for  if  a  tumour  can  be  felt  through 
the  abdominal  wall. 

Treatment.— The  patient  should  take  as  much  simple  food 
as  he  can  digest,  and  should  avoid  fatigue.  If  the  stomach 
is  dilated,  it  should  be  regularly  washed  out,  and  even  apart 
from  dilatation,  this  operation  may  give  much  relief. 
Bismuth  and  morphine  may  be  given  for  severe  pain  and 
vomiting.  Pylorectomy  or  gastrectomy  is  stiU  a  very  for- 
midable operation,  and  should  not  be  attempted  except  in 
carefully  selected  cases.  Gastro-enterostomy  is  theoreti- 
cally a  good  operation  for  malignant  stricture  of  the  pylorus, 
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but  it  has  fallen  into  some  disrepute,  as  the  immediate 
mortality  is  high,  and  the  expectation  of  life  in  those  who 
survive  the  operation  is  poor. 

xi.  Congenital  Hypertrophy  of  the  Pylorus. 

This  is  a  rare  condition  which  has  only  recently  been 
recognised.  All  the  coats  of  the  stomach  at  the  pyloric 
portion  of  the  organ  may  be  involved,  or  the  hypertrophy 
may  be  limited  to  the  muscular  elements.  The  obstructioh 
caused  may  be  so  great  that  even  after  death  the  gastric 
contents  cannot  be  forced  into  the  duodenum  by  compression 
of  the  stomach.    The  stomach  and  oesophagus  are  dilated. 

Symptoms. — The  child  generally  seems  well  for  some  days 
after  birth,  but  after  a  period  varying  from  days  to  weeks, 
vomiting  sets  in,  and  everything  that  is  swallowed  is  re- 
jected. Peristalsis  of  the  stomach  may  be  visible,  and  the 
thickened  pylorus  may  be  recognisable  by  palpation. 

Treatment. — Medical  treatment  is  usually  unavailing, 
though  recovery  has  followed  a  change  from  bottle-feeding  to 
a  wet-nurse.    Surgical  measures  are  frequently  successful. 


xii.  Dilatation  of  the  Stomach 
(Gastrectasis). 
Acute  Dilatation  {acute  paralytic  distension)  is  rare,  and 
occasionally  fatal.  It  appears  to  result  from  the  taking  of 
great  quantities  of  food  and  drink,  and  is  perhaps  favoured 
by  existing  acute  or  subacute  gastric  catarrh.  The  onset  is 
sudden,  and  a  leading  symptom  is  the  vomiting  of  an  immense 
amount  of  liquid.  The  treatment  consists  in  rest,  emptying 
the  stomach  by  the  tube,  and  restricting  the  food  and 
drink. 

Chronic  Dilatation  is  either  {a)  obstructive,  or  {b)  non- 
obstructive or  atonic. 

Etiology.— (a)  The  first  variety  results  from  obstruction 
of  the  pyloric  orifice  by  cicatrisation  of  a  simple  ulcer,  cancer, 
congenital  hypertrophy,  kinking  of  the  duodenum,  etc. 
{b)  Non-obstructive  dilatation  is  seldom  so  great  as  the 
other  variety.    It  is  due  to  chronic  inflammation  of  the 
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wall,  habitual  overloading  of  the  organ,  frequent  gaseous 
distension,  and  loss  of  tone  of  the  muscular  wall  in  fevers 
and  other  debilitating  conditions. 

Symptoms. — These  include  thirst,  pallor,  weakness, 
emaciation  and  mental  depression.  Since  but  little  fluid  is 
absorbed  from  the  stomach  or  passes  on  to  the  intestine,  the 
urine  is  scanty,  and  the  skin  is  dry.  Constipation,  un- 
easiness about  the  stomach,  and  various  other  dyspeptic 
phenomena  are  present.  The  mode  of  vomiting  may  be 
quite  characteristic  :  once  in  several  days  the  patient  throws 
up  a  very  large  quantity  of  material.  This  is  often  frothy, 
and  has  the  odour  of  stale  beer.  It  contains  Sarcince  ven- 
iriculi  (micro-organisms  arranged  in  bundles  like  bales  of 
wool  tied  with  cord).  Various  symptoms  may  be  due  to 
the  cause  of  the  dilatation  {e.g.,  to  cancer  of  the  pylorus). 
Tetany  is  an  occasional  complication  of  gastric  dilatation. 

Physical  Signs. — The  enlarged  stomach  may  be  seen  and 
felt  in  the  abdomen,  and  the  examination  is  facilitated 
if  the  organ  is  artificially  distended  with  carbon  dioxide. 
(See  p.  476.)  Visible  peristalsis  takes  place  spontaneously, 
or  after  friction  of  the  abdominal  wall.  Percussion,  auscul- 
tatory percussion,  and  succussion,  as  described  in  the  section 
on  examination  of  the  stomach,  give  confirmatory  evidence 
of  dilatation.  If  the  stomach  contains  sufficient  Hquid  to 
yield  dull  percussion  over  part  of  its  area,  this  area  will 
change  with  the  posture  of  the  patient.  Enlargement  of  the 
stomach  must  be  distinguished  from  displacement  (gastrop- 
tosis). 

Prognosis.— Non-obstructive  dilatation  may  be  recovered 
from  under  appropriate  treatment.  When  the  pylorus  is 
obstructed,  the  outlook  is  necessarily  bad  in  cancer  ;  and  it 
is  also  bad  in  simple  cicatricial  cases  if  the  obstruction  is 
complete  and  not  got  rid  of  by  surgical  interference. 

Treatment.— In  non-obstructive  dilatation,  rest,  regulation 
of  the  diet,  treatment  of  catarrh,  and  the  administration  of 
strychnine  are  indicated.  As  a  preHminary  measure,  the 
stomach  should  be  washed  out.  In  obstructive  dilatation, 
the  stomach  should  be  thoroughly  washed  out,  and  for  this 
purpose  warm  water  faintly  coloured  with  Condy's  fluid  may 

32—2 


500 


MANUAL  OF  MEDICINE 


be  employed.  This  procedure  should  be  repeated  every  day 
or  two.  Patients  learn  to  do  this  themselves,  and,  indeed, 
may  overdo  it,  on  account  of  the  relief  it  gives.  Food 
should  be  given  in  small  quantities  and  frequently  ;  it 
should  be  mostly  nitrogenous  (starches,  fats  and  liquids 
being  restricted).  Rectal  feeding  may  be  employed  in 
addition.  When  the  patient  regains  a  fair  state  of  health, 
gastro-enterostomy  or  some  other  surgical  operation  may 
be  performed  to  give  permanent  relief. 

xiii.  Neuroses  of  the  Stomach. 

The  functions  of  the  stomach  may  be  disturbed  apart 
from  any  discoverable  change  of  structure,  and  when  such 
functional  disturbance  gives  rise  to  symptoms,  the  condition 
may  be  described  as  nervous  dyspepsia.  Gastric  neuroses 
may  be  motor,  sensory,  or  secretory.  The  following  are 
some  of  the  most  important  disorders  of  this  class  : 

Motor  Neuroses. — The  motility  of  the  stomach  may  be 
either  increased,  as  in  (i)  gastric  cramp  or  griping  {tormina)  ; 
or  diminished,  as  in  (2)  the  atony  which  leads  to  non-obstruc- 
tive dilatation.  Overactivity  is  often  caused  by  agents 
which  irritate  the  stomach  directly,  such  as  excess  of  acid 
or  undigested  food.  Atony,  on  the  other  hand,  is  commonly 
part  of  a  general  loss  of  tone  which  involves  the  nervous  and 
muscular  systems  all  over  ;  it  may  therefore  be  induced  by 
any  agency  which  causes  physical  or  mental  exhaustion.  It 
gives  rise  to  flatulence  and  discomfort  at  the  epigastrium 
during  digestion.  (3)  Hyperkinesis  or  supermotility  is  an 
increase  of  the  motor  activity  of  the  stomach  which  causes 
it  to  expel  its  contents  into  the  duodenum  too  early.  It 
causes  no  symptoms,  and  is  recognisable  only  by  the  stomach- 
tube.  (4)  Peristaltic  unrest  is  an  exaggerated  peristalsis, 
which  sets  in  soon  after  the  taking  of  food.  The  associated 
gurgling  noises  {borborygmi)  audible  to  those  around  are  dis- 
tressing to  the  patient.  (5)  Noisy  eructations  [eructatio 
nervosa,  cerophagia)  may  occur  very  frequently,  the  air  having 
been  previously  swallowed.  (6)  Nervous  vomiting  occurs  as 
a  pure  neurosis,  without  nausea.  The  fitful,  recurrent, 
cyclical  or  periodical  vomiting  of  children,  a  form  of  persistent 
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vomiting  which  occasionally  ends  fatally,  is  possibly  of  this 
nature,  although  it  has  been  suggested  that  it  is  due  to  an 
auto-intoxication.  It  is  sometimes  relieved  by  frequent  large 
doses  of  sodium  bicarbonate  (120-150  grains  daily).  Vomit- 
ing is  a  common  symptom  of  intracranial  disease.  (7)  Mery- 
cism,  or  rumination,  is  rare  ;  it  occurs  in  idiots  and  some 
others.  (8)  The  gastric  crises  of  locomotor  ataxy  may  be 
mentioned  in  this  connection. 

Sensory  Neuroses. — The  wall  of  the  healthy  stomach  is 
devoid  of  sensation.  It  may  be  pinched  or  cut  or  cauterised 
without  the  patient  knowing  it,  so  that  we  cannot  recognise 
any  gastric  neurosis  characterised  by  diminution  of  sensi- 
bility. On  the  other  hand,  (i)  hypercBsthesia  is  common. 
The  mucosa  may  be  too  sensitive  to  mechanical  and  thermal 
impressions,  so  that  the  taking  of  food  may  immediately 
induce  pain.  Or,  again,  it  may  be  abnormally  sensitive  to 
the  hydrochloric  acid  of  the  gastric  juice,  so  that  the  pain  is 
felt  when  digestion  is  at  its  height,  some  hours  after  food. 
Or,  again,  the  stomach  may  be  the  seat  of  the  purely  neuralgic 
condition  (2)  gastralgia  or  gastrodynia,  which  may  be  present 
even  though  the  stomach  is  empty.  Its  paroxysmal 
character  is  sometimes  simulated  by  the  pains  of  simple 
ulcer  or  cancer.  The  gastric  crises  of  tabes  must  of  course 
be  kept  separate  from  simple  neuralgia.  Gastralgia  occurs 
in  neurotic  subjects,  especially  females,  and  is  sometimes 
periodic.  It  is  often  relieved  by  the  taking  of  food  and  by 
pressure,  and  is  seldom  associated  with  vomiting.  Gall- 
stones, organic  disease  of  the  stomach  and  the  gastric  crises 
of  tabes  must  be  excluded  by  careful  consideration  of  all  the 
features  of  the  case,  but  the  diagnosis  may  be  very  difficult. 
(3)  Bulimia,  or  excessive  appetite,  is  sometimes  a  manifes- 
tation of  hysteria  and  other  diseases.  (4)  Anorexia,  or  want 
of  appetite,  also  occurs  in  hysteria.  An  extreme  form, 
which  leads  to  serious  consequences,  is  known  as  anorexia 
nervosa.    (See  under  Hysteria.) 

Secretory  Neuroses.— Disturbances  in  the  gastric  secre- 
tion do  not  necessarily  cause  symptoms  so  long  as  they  occur 
by  themselves  ;  but  if  excess  of  hydrochloric  acid  happens 
to  be  accompanied  by  excess  of  sensibiHty,  pain  is  induced  ; 
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while  if  diminution  of  secretion  is  associated  with  diminu- 
tion of  motiHty,  flatulence  and  discomfort  are  produced, 
(l)  Hyperchlorhydria  or  super  acidity  is  a  condition  in  which 
the  gastric  juice  secreted  during  digestion  is  abnormally 
rich  in  hydrochloric  acid.  It  is  apt  to  cause  a  sense  of  op- 
pression or  burning  about  the  stomach  about  a  couple  of 
hours  after  food.  There  may  be  acid  eructations,  and  some- 
times vomiting  which  gives  relief  to  the  pain.  The  condi- 
tion is  common  in  neurotic  and  chlorotic  subjects,  and  is  a 
regular  feature  of  gastric  ulcer.  (2)  Excessive  secretion  of 
gastric  juice  may  be  either  continuous  or  periodic.  The 
former  is  the  more  common  ;  here  the  constant  irritation  of 
the  stomach  by  the  gastric  juice,  which  is  usually  overacid, 
may  lead  to  spasm  of  the  pylorus,  and  thus  to  dilatation  of 
tlie  whole  organ.  Pain  and  acid  eructations  are  among  the 
symptoms.  The  periodic  variety  is  rare  ;  it  may  be  met  with 
in  neurasthenia.  (3)  Subacidity  of  the  gastric  juice,  or  even 
complete  absence  of  free  hydrochloric  acid,  may  be  met 
with  as  a  neurosis  in  hysteria  ;  it  is  also  met  with  in  cancer 
and  in  atrophy  of  the  mucosa.  (4)  Achylia  gastrica,  or 
complete  absence  of  the  gastric  secretion,  may  occur  as  a 
neurosis,  and  also  as  a  result  of  complete  atrophy  of  the 
mucosa. 

In  the  treatment  of  gastric  neuroses,  the  general  condition 
must  be  attended  to,  and  any  anaemia  which  is  present  must 
be  treated  by  iron,  with  or  without  arsenic.  In  severe  cases 
Weir  Mitchell's  treatment  may  be  necessary.  Bromide  may 
be  given  along  with  iron  and  arsenic.  Silver  nitrate  is 
another  useful  remedy  for  pain.  Where  excessive  or  highly 
acid  secretion  causes  much  suffering,  the  stomach  should  be 
washed  out  ;  or  large  doses  of  alkalies  may  be  given  shortly 
before  the  pain  is  expected  to  become  severe. 
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DISEASES  OF  THE  INTESTINES. 

i.  Diarrhcea 
(Looseness  of  the  Bowels). 
This  symptom  may  be  due  to  numerous  causes.  The 
stools  have  not  the  normal  consistence,  and  are  passed  with 
abnormal  frequency.    The  immediate  cause  is  increase  of 
peristaltic  action,  or  increase  of  secretion,  or  both. 

Diarrhcea  may  be  due  to  purely  nervous  influences,  as  in 
students  about  to  undergo  an  examination,  or  in  those  who 
are  beginners  in  public  speaking.  Or  the  bowel  may  be 
stimulated  by  certain  foods  and  drugs.  Some  drugs  stimu- 
late the  glands,  others  stimulate  the  muscle,  while  con- 
centrated saline  solutions  may  drain  fluid  from  the  blood- 
vessels by  osmosis.  In  amyloid  degeneration,  the  vessels  of 
the  intestinal  villi  are  unduly  permeable,  and  diarrhoea  is  a 
result.  Disease  of  the  intestine,  in  the  form  of  inflammation 
or  ulceration,  is  a  very  common  cause  of  diarrhoea.  Loose- 
ness of  the  bowels  is  not  uncommon  when  the  large  intestine 
is  partly  obstructed  by  cancer.  In  various  morbid  blood 
states,  such  as  uraemia,  the  bowels  may  be  loose.  Diarrhoea 
with  green  stools  is  occasionally  observed  in  pneumonia.  In 
cholera,  the  stools  resemble  rice-water.  The  evacuations  of 
enteric  fever  often  resemble  pea-soup,  and  similar  stools  are 
occasionally  observed  in  other  diseases.  Lienteric  diarrhoea 
is  characterised  by  the  passage  of  undigested  food  ;  some- 
times the  patient  has  to  rise  from  his  meals  to  have  an 
evacuation.  The  severe  and  exhausting  diarrhoea  of  late 
phthisis  is  sometimes  spoken  of  as  colliquative. 

Treatment. — The  treatment  of  diarrhoea  often  consists  in 
the  removal  of  the  cause — e.g.,  of  indigestible  food  by  means 
of  castor  oil  and  opium,  or  of  a  catarrhal  condition  by  appro- 
priate diet  and  medicine.  But  diarrhoea  should  not  be 
arrested  without  due  consideration.  For  instance,  in  the 
dropsy  of  heart  disease  and  kidney  disease  a  certain  amount 
of  diarrhoea  may  be  highly  beneficial.  If,  however,  it  is 
desirable  to  check  the  symptom,  the  diet  may  be  restricted 
to  milk  and  milk  foods  ;  while  astringent  remedies  like  lead 


504 


MANUAL  OF  MEDICINE 


and  opium,  bismuth  and  morphine,  dihite  sulphuric  acid, 
and  chalk  mixture  with  catechu  may  be  administered.  In 
some  instances  an  enema  consisting  of  30  minims  of 
laudanum  in  2  ounces  of  mucilage  of  starch  is  very 
suitable. 


ii.  Constipation 
(COSTIVENESS). 

In  this  condition,  the  faeces  are  retained  in  the  bowel  for 
an  abnormally  long  period.  This  may  result  from  deficiency 
of  food,  deficiency  of  intestinal  secretion,  or  deficiency  of 
action  on  the  part  of  the  intestinal  muscle. 

Etiology. — The  causes  may  be  local  or  general.  Among 
the  local  causes  are  obstruction  of  the  bowel  by  disease  of  its 
wall ;  atony  of  the  bowel,  which,  it  is  to  be  noted,  is  itself 
a  result  of  habitual  constipation  ;  pressure  on  the  intestine, 
e.g.,  by  a  tumour  ;  and  weakness  of  the  abdominal  muscles. 
The  more  remote  or  general  causes  include  a  family  tendency  ; 
sedentary  habits  ;  errors  of  diet  ;  lead  poisoning  ;  functional 
and  structural  diseases  of  the  nervous  system  (hysteria, 
meningitis,  etc.)  ;  diseases  of  the  stomach  ;  and  various 
acute  fevers.  With  many  people,  especially  women,  con- 
stipation is  habitual,  and  this  is  largely  due  to  want  of 
regularity  in  attending  to  the  calls  of  nature.  Constipation 
is  sometimes  troublesome  in  little  children  without  obvious 
reason. 

Symptoms. — Some  people  with  obstinate  constipation  feel 
none  the  worse  for  the  retention,  while  others  are  quite 
miserable  if  they  fail  to  obtain  the  regular  movement.  In 
exceptional  cases,  weeks  or  even  months  may  elapse  without 
any  discharge.  In  habitual  constipation,  the  faecal  matter 
gradually  loses  its  watery  portion  by  absorption,  and  tends 
to  form  hard  masses  or  scybala  which  can  often  be  felt  in  the 
colon  through  the  abdominal  wall.  These  accumulations 
may  cause  painful  spasm,  and  also  dilatation,  inflammation,- 
ulceration,  and  even  perforation  of  the  intestine.  In  the 
rectum  they  may  cause  discomfort  ;  in  the  sigmoid  flexure 
they  may  exert  pressure  on  nerves,  and  cause  pain  in  the 
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thigh.  They  favour  the  development  of  piles  and  of  painful 
menstruation. 

General  symptoms,  such  as  headache,  mental  depression, 
a  furred  tongue  and  foul  breath  may  be  present,  but  doubt- 
less these  phenomena  and  the  constipation  are  often  due  to 
a  common  cause.  It  is  of  great  importance  to  bear  in  mind 
the  curious  paradox  that  diarrhoea  is  often  due  to  constipa- 
tion. The  irritation  of  the  bowel  accounts  for  the  diarrhoea, 
and  the  hard  faeces  constitute  a  rigid  tube  through  which  the 
softer  material  passes. 

Treatment. — Drugs  should  be  avoided  if  possible.  The 
patient  should  go  to  the  closet  at  the  same  hour  every  day, 
preferably  after  a  meal,  even  though  there  is  no  desire  at  the 
time,  and  even  (in  the  case  of  young  people)  though  some 
straining  is  needed  for  the  first  few  days.  The  rectum  can 
generally  be  educated  to  do  its  daily  task  in  mankind  just  as 
it  can  in  a  dog  or  cat.  The  diet  should  not  be  concentrated, 
but  should  include  vegetable  matter  which  will  confer  bulk 
on  the  faeces,  as  well  as  fatty  foods  and  liquid.  An  orange, 
apple  or  fig,  or  a  glass  of  cold  water,  taken  before  breakfast, 
and  oatmeal  porridge  at  breakfast  itself  are  valuable  aids. 
Stewed  fruits  and  salads  at  dinner-time  are  also  to  be  recom- 
mended. Persons  with  sedentary  occupations  should  take 
physical  exercise  when  off  duty. 

If  serious  symptoms  are  present,  it  may  be  necessary  at 
first  to  clear  out  the  bowel  by  repeated  doses  of  castor  oil 
or  olive  oil,  and  repeated  large  enemata.  Sometimes  it  is 
necessary  to  remove  the  hard  faeces  from  the  rectum  by  the 
finger,  with  or  without  the  aid  of  some  instrument,  such  as 
the  handle  of  a  spoon.  The  diet  must  then  be  seen  to,  and 
suitable  medicines  prescribed  to  aid  it.  A  common  practice 
IS  to  take  an  aperient  mineral  water  each  morning  some  time 
before  breakfast.  The  best  remedy,  however,  is  the  liquid 
extract  of  cascara  sagrada,  of  which  the  patient  should  take 
every  evenmg  enough  to  produce  one  evacuation  on  the 
followmg  day.  He  may  thus  begin  with  20  to  40  drops, 
and  before  long  it  may  be  found  that  the  dose  can  be  reduced 
very  gradually  until  after  some  weeks  the  drug  can  be  dis- 
pensed with  altogether.    The  next  best  remedy,  perhaps,  is 
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aloes,  which  ought  to  be  combined  with  iron  in  pill  (extr. 
aloes,  gr.  i.  ;  ferri  sulph.,  gr.  ii. ;  ft.  pil.)  ;  one,  or  if  need  be 
two  pills,  to  be  taken  thrice  daily  at  first,  and  less  frequently 
afterwards.  Or  the  patient  may  take  after  dinner  a  pill 
containing  extracts  of  nux  vomica  and  belladonna,  with 
aloin  or  extract  of  colocynth.  In  children,  every  endeavour 
should  be  made  to  secure  a  daily  movement  without  drugs, 
by  modifications  of  the  diet,  and  by  a  regular  resort  to  the 
water-closet.  In  an  emergency  with  a  little  child,  a  small 
conical  piece  of  soap  may  be  inserted  within  the  anus. 

iii.  Haemorrhage  from  the  Intestine. 

Blood  passed  from  the  rectum  may  have  its  source  in  any 
part  of  the  alimentary  tract.  The  possibility  of  internal 
piles  must  be  borne  in  mind.  Blood  in  the  stools  is  im- 
portant evidence  of  ulcer  of  the  stomach  or  duodenum, 
and  when  its  source  is  so  high  up  in  the  canal,  its  presence 
usually  confers  upon  the  faeces  the  colour  and  consistence  of 
tar.  The  colour  is  due  to  sulphide  of  iron,  and  the  condition 
is  known  as  melcena.  If,  however,  the  blood  is  very  abun- 
dant and  passes  rapidly  through  the  bowel,  it  may  be  but 
httle  altered.  Blood  from  the  lower  part  of  the  small  bowel 
or  from  the  large  intestine  is  not  altered  in  this  way.  Some- 
times in  enteric  fever,  if  the  haemorrhage  is  shght,  the  stools 
resemble  strawberry  jam  in  appearance  ;  if  it  is  more  abun- 
dant, the  blood  will  be  red  or  dark.  Blood  also  appears  in 
the  stools  in  dysentery  and  in  haemorrhagic  diseases  such  as 
purpura. 

The  causation  of  the  dangerous  melcena  neonatorum  is  still 
obscure  ;  in  one  case  examined  by  myself  ulceration  of  the 
oesophagus  was  present. 

Melcena  must  be  distinguished  from  the  dark  condition  of 
the  stools  which  fohows  the  administration  of  certain  drugs, 
e.g.,  iron  and  bismuth. 

The  treatment  of  intestinal  haemorrhage  must  have  refer- 
ence to  its  probable  cause. 
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iv.  Intestinal  Colic. 

Etiology. — Intestinal  colic  is  a  painful  spasm  of  the  bowel, 
and  is  generally  due  to  irritation  by  something  which  cannot 
be  digested  by  the  particular  individual.  It  is  one  of  the 
characteristic  features  of  lead  poisoning  {lead  colic,  painter's 
colic).  Purgatives  often  cause  it  {tormina,  griping).  Colicky 
pains  may  result  from  spasm  of  the  intestine  above  any 
obstruction  {e.g.,  cancer,  fsecal  accumulation,  etc.). 

Symptoms. — Pain  is  the  principal  symptom,  and  may  be 
severe.    The  bowels  may  be  bound  or  loose. 

Diagnosis. — This  must  be  very  certain  before  any  active 
treatment  is  employed.  Lead  poisoning  is  recognised  by 
the  blue  line  on  the  gums,  but  it  is  of  special  importance 
to  exclude  intestinal  obstruction  and  inflammatory  processes 
about  the  abdomen.  The  absence  of  fever  and  of  shock, 
and  a  history  of  having  eaten  some  indigestible  article 
point  to  colic. 

Treatment. — If  the  pain  is  certainly  due  to  indigestible 
matter,  a  dose  of  castor  oil  with  laudanum  should  be  given. 
If  there  is  doubt,  purgatives  must  be  avoided.  An  india- 
rubber  foot-warmer  should  be  placed  over  the  abdomen,  and 
an  enema  may  be  administered.  A  dose  of  morphine  may  be 
given  (unless  the  patient  is  a  young  child)  to  relax  the 
spasm  ;  it  may  thus  prove  to  be  the  best  laxative. 

V.  Catarrhal  Enteritis. 

Etiology.— Inflammation  of  the  mucous  membrane  of  the 
bowel  is  excited  by  unsuitable  articles  of  diet,  such  as  tainted 
mflk,  unripe  and  overripe  fruit,  etc.  ;  by  violent  purgatives  ; 
and  by  irritant  poisons.  It  is  sometimes  produced  by  chill, 
but  it  is  specially  frequent  in  hot  weather—probably  because 
at  such  seasons  food  becomes  readily  tainted,  and  fruit  is 
eaten  in  bad  condition.  Intestinal  catarrh  results  also  from 
the  passive  hyper^emia  of  heart  disease  and  hepatic  cirrhosis. 
It  is  sometimes  met  with  in  pneumonia  and  other  infections. 

Morbid  Anatomy.— The  usual  changes  are  redness  and 
swelling  of  the  mucous  membrane,  with  increase  of  secre- 
tion.   There  is  cellular  infiltration  of  the  mucosa.  There 
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is  swelling  of  the  solitary  and  agminated  follicles,  and  some- 
times these  become  eroded  so  that  folhcular  ulcers  develop. 
The  inflammation  usually  passes  off,  but  it  may  become 
chronic,  and  lead  to  thickening  or  thinning  of  the 
mucosa. 

Symptoms. — Diarrhoea  is  the  principal  or,  it  may  be,  the 
only  symptom.  It  is  often  associated  with  griping  pains  due 
to  spasm  of  the  bowel,  and  with  borborygmi  or  rumbling 
noises.  The  stools  vary  greatly  in  consistence  and  colour  ; 
they  may  be  pale  and  watery.  The  watery  character  is 
attributable,  partly  to  the  increased  amount  of  intestinal 
secretion,  and  partly  to  the  intestinal  contents  being  hurried 
on  to  the  rectum  by  the  increased  peristalsis  before  the  liquid 
portion  can  be  absorbed.  Anorexia  and  thirst  are  common, 
and  there  may  be  considerable  depression,  but  there  is 
little  or  no  fever.  Acute  attacks  usually  pass  off  in  a 
few  days. 

Chronic  symptoms  of  milder  type  may  follow  an  acute 
attack,  or  may  develop  gradually  as  a  result  of  passive 
hypersemia. 

When  the  small  intestine  is  chiefly  affected,  the  stools  will 
contain  undigested  food  {lienteric  diarrhcea)  ;  if  the  colon  is 
at  fault,  the  stools  will  be  slimy  from  the  presence  of  mucus  ; 
when  the  rectum  is  inflamed,  tenesmus  (constant  desire  to  go 
to  stool)  will  be  a  symptom. 

Treatment. — If  the  attack  has  just  begun,  and  is  clearly 
traceable  to  some  improper  article  of  diet,  a  purge  of  castor 
oil  and  laudanum  should  be  given  ;  but  often  this  is  not 
required.  Rest  in  bed,  warmth,  and  milk  diet  are  the 
essentials  of  treatment.  Chlorodyne  or  tincture  of  opium 
(5  to  10  drops  for  an  adult)  may  be  given  every  four  hours 
till  the  diarrhoea  is  checked,  but  infants  of  less  than  one  year 
should  be  treated  without  opiates  as  a  rule.  Bismuth  is 
another  useful  remedy. 

In  chronic  cases,  bismuth,  Dover's  powder  and  lead  and 
opium  pill  are  suitable  remedies.  In  obstinate  cases,  warm 
water  enemata,  containing  silver  nitrate,  lead  acetate,  or 
some  other  astringent,  should  have  a  trial. 
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vi.   Enteritis  of  Children 

(Dyspeptic  Diarrhcea). 

Etiology. — It  is  customary  to  distinguish  enteritis  as  it 
occurs  in  young  children  from  that  which  is  met  with  in 
older  children  and  adults.  In  infants  the  most  important 
cause  of  this  disease  is  improper  feeding,  and  accordingly  it 
is  chiefly  met  with  in  hand-fed  children.  In  babies,  it  may 
set  in  soon  after  birth.  It  may  occur  in  the  course  of  the  first 
two  or  three  years  in  children  who  are  fed  on  '  the  run  of 
the  house,'  viz.,  on  the  bacon,  potatoes,  bread  and  tea 
which  constitute  the  dietary  of  their  parents.  Tainted  milk 
is  naturally  a  common  cause.  Starchy  foods  cannot  be 
digested  by  young  babies,  and  when  taken  by  them,  are  apt 
to  decompose,  and  irritate  the  digestive  tract.  Chill,  and 
the  general  disturbance  associated  with  teething  and  rickets, 
favour  the  disease.  Next  to  improper  feeding,  the  most 
important  factor  in  etiology  is  hot  weather. 

Although  many  kinds  of  organisms  are  found  in  the  stools 
in  infantile  diarrhoea,  no  one  of  them  seems  to  be  specific. 

Morbid  Anatomy. — The  principal  change  is  enlargement 
of  the  lymphatic  follicles,  which  is  sometimes  associated 
with  ulceration. 

Symptoms. — Among  these  are  diarrhoea,  griping  pains, 
and  sometimes  vomiting.  The  stools  appear  Uke  chopped 
green  vegetables,  and  may  be  slimy  with  mucus.  In  severe 
cases,  death  may  occur  in  a  few  days.  Or  the  case  may 
become  subacute  or  chronic,  and  emaciation  takes  place. 
Improvement  may  set  in  after  several  weeks,  or  death  may 
result  from  collapse,  asthenia,  or  broncho-pneumonia. 

Treatment.— If  the  child  is  on  the  breast,  some  of  the  milk 
should  be  drawn  off  by  the  breast-pump  and  examined 
to  ascertain  whether  it  is  of  good  quahty ;  and  if  it  is  not 
satisfactory,  a  wet-nurse  should  be  obtained,  or  the  child 
must  be  fed  artificially.  Even  a  young  baby  should  not  be 
fed  oftener  than  once  in  two  or  two  and  a  half  hours.  If 
woman's  milk  is  not  available,  the  usual  substitute  is  cow's 
milk  diluted  and  sweetened.    The  milk  should  be  sterilised 
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by  heat  as  soon  as  it  is  brought  into  the  house,  the  best  way 
being  simply  to  bring  it  to  the  boihng-point.  When  about  to 
be  used,  it  is  diluted  by  the  addition  of  water,  and  to  this  some 
lime-water  should  be  added  so  as  to  diminish  the  size  of  the 
curds  formed  in  the  stomach.  For  the  first  two  or  three 
months,  one  part  of  milk  may  be  diluted  with  two  of  water ;  in 
the  next  few  months,  equal  parts  maybe  used ;  and  thereafter, 
until  the  time  of  weaning,  two  parts  of  milk  may  be  diluted 
with  one  of  water.  Very  robust  infants,  however,  will  thrive 
on  milk  which  is  less  diluted  than  that  which  has  just  been 
recommended.  The  quantity  of  milk  required  will  vary 
according  to  the  appetite  of  the  child,  but  each  meal  should  be 
specially  prepared,  and  whenever  it  has  been  taken,  the  bottle, 
teat,  etc.,  must  be  thoroughly  cleansed  with  warm  water. 

If  the  diarrhoea  persists,  in  spite  of  a  carefully  regulated 
milk  diet,  it  is  sometimes  well  to  dispense  with  the  milk  alto- 
gether for  two  or  three  days,  and  resort  to  barley-water  or 
white  of  egg  and  water.  Small  doses  of  grey  powder  (i  grain 
for  a  baby)  with  sodium  bicarbonate  and  sugar  of  milk  may 
be  given  once  or  twice  a  day  as  an  intestinal  disinfectant. 
In  severe  diarrhoea,  it  is  sometimes  right  to  give  laudanum, 
(i  minim  for  a  child  of  twelve  months ;  ^  minim  for  an  infant 
of  six  months)  twice  or  thrice  daily.  For  a  state  of  collapse 
or  great  asthenia,  old  brandy  may  be  tried. 

vii.  Cholera  Nostras 

(British   Cholera.     Sporadic   Cholera.  Choleraic 

Diarrhcea). 

Etiology  and  Morbid  Anatomy. — This  is  an  acute  affection 
which  is  met  with  in  hot  weather  in  temperate  climates.  In 
some  cases,  indigestible  or  decomposing  food  appears  to  be 
the  cause,  but  in  others  the  causation  is  obscure.  The  post- 
mortem changes  are  trifling,  cor  sisting  chiefly  of  pallor  and 
emptiness  of  the  stomach  and  bowels,  and  occasionally 
minute  hcemorrhages.  There  is  therefore  little  evidence  of 
inflammation,  and  it  is  supposed  that  the  symptoms  are  due 
to  a  bacterial  poison,  either  generated  in  the  alimentary 
canal  or  taken  into  it  by  the  mouth. 


DISEASES  OF  THE  INTESTINES  51 1 

It  was  formerly  supposed  that  a  spirillum  described  by 
Finkler  and  Prior  might  be  the  cause,  but  this  is  now 
doubted. 

Symptoms.— These  set  in  suddenly  with  vomiting  and 
diarrhoea.  The  stools  are  large  and  soon  come  to  resemble 
rice-water.  Thirst,  cramps  in  the  calves,  coldness  of  the 
surface,  sunken  eyes,  and  scantiness  of  urine  are  other 
symptoms.  After  a  day  or  two,  death  may  take  place,  but 
a  speedy  recovery  is  the  rule. 

Diagnosis.— The  clinical  difference  between  this  disease 
and  Asiatic  cholera  is  one  of  degree,  and  the  distinc- 
tion is  sometimes  purely  bacteriological.  (See  under 
Cholera.) 

Treatment. — It  may  be  impossible  at  first  to  give  anything 
by  the  mouth  or  rectum.  Morphine  may  then  be  given 
hypodermically  to  relieve  pain  and  allay  the  irritabilit}/  of 
the  digestive  tract.  Fomentations  should  be  applied  over 
the  stomach.  If  vomiting  is  not  severe,  iced  champagne, 
iced  brandy,  Dover's  powder  or  laudanum  may  be  given  by 
the  mouth,  and  the  patient  may  possibly  retain  small 
quantities  of  iced  milk  or  barley-water.  For  severe  collapse, 
several  pints  of  ph3/siological  saline  solution  should  be  in- 
jected under  the  skin  or  even  into  the  veins. 

viii.  Cholera  Infantum. 

Cholera  infantum  is  probably  the  same  disease  as  that  just 
described.  It  attacks  children  in  hot  weather,  especially  in 
large  towns.  Vomiting,  diarrhoea  with  rice-water  stools, 
thirst  and  collapse  are  leading  symptoms.  The  temperature 
in  the  rectum  may  be  several  degrees  higher  than  that  in  the 
axilla.  The  great  loss  of  fluid  from  the  body  and  the  result- 
ing cerebral  anaemia  may  lead  to  the  condition  termed 
hydrocephaloid.  This  is  characterised  by  depression  of  the 
anterior  fontanelle,  stupor,  changes  in  the  pupils,  and  some- 
times fatal  coma.  This  form  of  diarrhoea  in  children  is  very 
fatal. 

The  treatment  is  on  similar  lines  to  that  recommended  for 
cholera  nostras. 
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ix.  Membranous  Enteritis 
(Croupous  or  Diphtheritic  Enteritis). 

This  disease  is  characterised  by  necrosis  of  the  mucous 
membrane,  either  quite  superficially  or  to  any  depth.  It 
may  be  confined  to  the  most  prominent  parts  of  the  folds. 
The  condition  is  met  with  in  acute  infections  such  as  pneu- 
monia, in  the  last  stages  of  chronic  diseases,  e.g.,  Bright's 
disease,  heart  disease,  etc.,  and  as  a  result  of  irritant  poison- 
ing, e.g.,  by  arsenic  or  mercury. 

In  cases  of  poisoning,  the  symptoms  may  be  those  of 
catarrhal  enteritis  ;  in  the  other  groups  of  cases,  they  are 
apt  to  be  masked  by  the  phenomena  of  the  primary  disease. 

X.  Phlegmonous  Enteritis. 

Phlegmonous  enteritis  is  usually  a  localised  disease, 
resulting  from  intussusception,  strangulated  hernia  or  some 
neighbouring  inflammation.  All  the  coats  of  the  bowel  are 
involved  in  the  inflammation,  the  serous  coat  being  hyper- 
aemic  and  perhaps  covered  with  lymph.  The  disease  may, 
however,  occur  without  obvious  cause  and  lead  to  suppura- 
tion in  the  submucous  tissue. 

The  symptoms  are  commonly  those  of  peritonitis,  and 
unless  hernia  or  intussusception  coexist,  a  correct  diagnosis 
can  scarcely  be  made. 

xi.  Simple  Ulcerative  Enteritis  and  Colitis. 

Various  forms  of  intestinal  ulceration  have  already  been 
described,  such  as  enteric,  tubercular,  dysenteric,  follicular 
(in  catarrhal  enteritis)  and  faecal  (in  constipation).  The 
peptic  ulcer  of  the  duodenum  and  the  cancerous  ulcer  will 
be  alluded  to  hereafter. 

Apart  from  all  these,  the  small  intestine  occasionally  and 
the  large  bowel  more  frequently  are  involved  in  extensive 
ulceration  of  an  apparently  simple  kind.  Large  areas  of 
mucosa  and  submucosa  may  be  destroyed,  and  perforation 
may  ensue.    The  disease  attacks  adults.  . 

Symptoms.— Diarrhoea  is  the  chief  symptom,  and  there  is 
frequently  pain  in  the  abdomen,  but  seldom  tenesmus.  The 
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stools  sometimes  contain  blood,  but  there  is  little  or  no 
mucus.  The  disease  occasionally  becomes  chronic,  but  more 
often  it  proves  fatal  in  the  course  of  a  month  or  two,  from 
exhaustion  or  from  perforation. 

Treatment. — The  treatment  is  similar  to  that  recommended 
for  chronic  dysentery,  and  will  include  a  carefully  arranged 
dietary,  bismuth,  lead  and  opium  by  the  mouth,  and  warm 
injections  by  the  rectum. 


xii.  Mucous  Colitis 

(Membranous  Enteritis.     Mucous   Colic  Tubular 
Diarrhoea.    Myxoneurosis  Intestinalis). 

The  distinguishing  feature  of  this  curious  disease  is  the 
discharge  from  the  rectum  of  membranous-looking  casts  of 
the  bowel.  The  membrane  consists  not  of  fibrin  but  of 
tough  mucus,  which  may  be  in  shreds,  or  may  form  a  com- 
plete tube  extending  to  many  inches  in  length.  The  disease 
is  a  secretory  neurosis  of  the  colon,  whose  mucous  membrane 
presents  no  change.  It  is  much  more  common  in  women 
than  in  men.  The  patients  are  often  neurotic  subjects,  but 
in  the  case  of  women  there  may  be  pelvic  disease.  Constipa- 
tion is  common.  The  casts  are  passed  from  time  to  time 
during  years.  As  the  membrane  adheres  closely  to  the 
mucosa,  it  can  easily  be  understood  that  if  a  small  piece 
becomes  loosened,  it  will  excite  the  action  of  the  bowel,  so 
that  there  will  be  a  constant  dragging  upon,  and  irritation  of 
the  wall  of  the  gut,  until  the  loosened  portion  of  the  cast 
breaks  away  altogether.  Such  an  occurrence  gives  rise  to 
recurring  paroxysms,  which  may  be  associated  with  severe 
abdominal  pain  and  even  with  localised  tenderness  suggestive 
of  appendicitis  ;  but  the  absence  of  fever,  the  progress  of  the 
attack,  and  the  characteristic  evacuations  make  the  nature 
of  the  seizure  clear.  There  may,  however,  be  no  symptoms 
referable  to  the  passage  of  mucous  casts  from  the  bowel. 

Treatment.— The  key  to  the  successful  treatment  of  this 
disease  is  to  give  a  diet  which  will  cure  the  constipation, 
namely,  a  diet  which  leaves  a  bulky,  indigestible  residue. 
This  bulky  mass  appears  to  act  by  gently  scraping  the 
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mucosa  as  it  passes  along  the  bowel,  and  thus  preventing 
the  mucus  from  consolidating  into  tough  tubes.  For  this 
purpose  the  diet  should  consist  largely  of  fruits,  vegetables, 
oatmeal  porridge,  bread,  nuts,  etc.  The  patient,  indeed, 
would  do  well  to  be  a  vegetarian  every  second  day,  or  even 
for  a  time  continuously.  Treatment  on  these  lines  yields 
very  good  results.  If,  however,  a  case  proves  obstinate,  an 
opening  may  be  made  into  the  ascending  colon,  or,  perhaps 
better,  into  the  appendix.  This  is  kept  open  for  some  time, 
so  as  to  give  the  large  bowel  rest  and  allow  of  its  being 
regularly  flushed  out  from  above  downwards. 

xiii.  Sprue 
(PSILOSIS). 

Sprue  is  a  chronic  disease  of  warm  climates,  practically 
confined  to  adult  Europeans,  and  characterised  by  flatulent 
dyspepsia,  profuse  liquid  or  clayey  stools,  and  usually  a  red, 
eroded  condition  of  the  mucous  membranes  of  the  mouth 
and  gullet. 

Morbid  Anatomy.— After  death  there  is  found  atrophy 
and  superficial  erosion  of  the  mucosa  of  the  digestive  tract, 
from  mouth  to  anus,  either  in  patches  or  universally.  There 
may  also  be  fibrosis  of  the  submucosa. 

Symptoms.— The  first  symptom  is  usually  diarrhoea. 
After  a  time  the  stools  increase  in  number,  bulk  and  pallor. 
The  mucous  membrane  of  the  mouth  becomes  eroded  and 
exceedingly  sensitive  ;  salivation  is  present,  and  for  a  similar 
reason,  swkUowing  may  be  painful.  Emaciation  and  weak- 
ness set  in,  but  temporary  improvements  take  place  from 
time  to  time.  At  last,  however,  after  years,  the  patient, 
unless  proper  treatment  has  been  carried  out,  dies  from 
exhaustion,  severe  diarrhoea  or  intercurrent  disease.  In 
some  mfld  cases,  the  general  health  is  not  much  impaired. 

Treatment. — The  treatment  consists  in  an  exclusively  milk 
diet  for  many  weeks  to  begin  with,  the  milk  being  sipped  in 
small  quantities.  After  a  time  the  dietary  may  be  cautiously 
extended.  If  milk  fafls,  meat  juice  may  be  tried  for  a  time. 
Medicines  are  of  httle  use.  The  patient  should  of  course 
keep  away  from  tropical  climates. 
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xiv.  Perforating  Ulcer  of  the  Duodenum. 

The  peptic  ulcer  occurs  not  only  in  the  stomach,  but  also 
in  the  lower  part  of  the  oesophagus  and  first  part  of  the 
duodenum.  It  occurs,  therefore,  in  those  parts  to  which  the 
acid  gastric  juice  has  access.  It  is  occasionally  met  with  in 
the  jejunum  as  a  consequence  of  gastro-enterostomy.  Ulcer 
of  the  duodenum  is  much  less  common  than  gastric  ulcer 
It  is  far  more  frequent  in  males  than  in  females.  It  occa- 
sionally follows  superficial  burns. 

Symptoms. — The  clinical  features  are  in  the  main  identical 
with  those  of  gastric  ulcer  as  already  described,  and  the  two 
are  not  very  rarely  present  at  the  same  time.  According  to 
Moynihan,  the  characteristic  pain  of  duodenal  ulcer  is  the 
'  hunger  pain  '  which  sets  in  from  two  to  four  hours  after 
the  completion  of  a  meal.  If  another  pain  comes  for  a  time 
at  an  earlier  stage  of  digestion,  it  suggests  that  a  gastric 
ulcer  is  present  in  addition.  Other  facts  which  might 
suggest  the  diagnosis  of  duodenal  rather  than  of  gastric  ulcer 
are  these  :  pain  seated  in  the  right  hypochondrium  ;  tender- 
ness at  the  right  side  of  the  back  below  the  ribs  ;  and  re- 
peated attacks  of  melaena  without  hccmatemesis. 

Diagnosis,— The  pain  of  gallstones  may  set  in  some  hours 
after  food,  but  it  is  not  hkely  to  do  so  after  every  meal,  and, 
moreover,  as  Brunton  suggests,  neutrahsation  of  the  acid 
gastric  juice  by  the  administration  of  an  alkali  before  the 
chyme  begins  to  pass  into  the  duodenum  may  greatly 
diminish  the  pain  of  duodenal  ulcer,  whilst  it  is  not  hkely 
to  modify  the  pain  of  gallstones. 

Treatment.—The  treatment  is  similar  to  that  of  gastric 
ulcer.  ^ 

XV.  Appendicitis. 
(Epityphlitis). 
Definition.— A  form  of  peritonitis,  local  or  general,  starting 
from  the  vermiform  appendix,  and  corresponding  clinically 
to  the  conditions  formerly  known  as  typhlitis,  perityphlitis, 
paratyphlitis,  and  iliac  phlegmon. 

Etiology.— Microbes  are  the  immediate  cause,  and  the  most 
common  appears  to  be  the  Bacillus  coli  communis,  which  is 

33—2 


5i6 


MANUAL  OF  MEDICINE 


normally  present  in  the  intestine,  but  owing  to  the  predis- 
posing causes  of  the  disease  becomes  pathogenic.  Other 
organisms  may  be  associated  with  it,  including  the 
Staphylococcus  Pyogenes  aureus,  Streptococcus  pyogenes  and 
Pneumococcus. 

Among  the  causes  of  appendicitis  are  catarrh  resulting 
from  imperfect  emptying  of  the  caecum  and  appendix,  a 
condition  which  may  be  due  to  constipation  or  to  over- 
eating. Fsecal  masses,  and  occasionally  foreign  bodies, 
such  as  the  seeds  of  fruits,  may  irritate  the  appendix.  The 
inflammation  may  be  due  to  extension  from  the  right  ovary 
and  Fallopian  tube,  or  it  may  result  from  tubercular  ulcera- 
tion. Cases  (described  as  rheumatic)  sometimes  follow  a  chill. 
It  is  supposed  that  the  most  important  factor  in  the  etiology 
is  the  blocking  of  the  lumen  of  the  appendix,  with  the  result 
that  the  virulence  of  the  enclosed  microbes  becomes  increased. 

Most  cases  occur  in  adolescents  and  young  adults.  Males 
suffer  more  than  females. 

Morbid  Anatomy— This  varies  much.  In  simple  cases 
there  is  catarrh  of  the  mucosa,  with  excess  of  mucus,  which, 
together  with  microbes,  fills  up  the  lumen.  Slight  ulcera- 
tions may  now  occur,  and  thus  permit  the  microbes  to  reach 
the  submucous  layer,  and  here  again  the  process  may  cease. 
But  an  abscess  may  form  in  the  wall  and  cause  a  local  peri- 
tonitis, or  the  ulcer  may  perforate  into  the  peritoneal  cavity. 
In  yet  other  cases,  a  portion  or  the  whole  of  the  appendix 
becomes  gangrenous. 

In  the  simpler  cases  of  appendicitis,  repeated  attacks  of 
inflammation  may  obliterate  the  lumen  of  the  appendix,  and 
the  appendix  itself  may  become  buried  in  a  mass  of  fibrous 
adhesions. 

The  usual  result  of  perforation  is  the  formation  of  an 
appendicular  abscess,  which,  being  primarily  intraperitoneal, 
is  a  localised  suppurative  peritonitis.  This  abscess  may 
burst  through  the  anterior  abdominal  wall,  or  into  the 
caecum,  or  into  the  general  peritoneal  cavity  or  elsewhere. 
The  contents  have  usually  a  faecal  odour. 

Acute  general  peritonitis  results  if  perforation  or  necrosis 
takes  place  in  the  absence  of  adhesions.  It  may  also  be  due 
to  extension  from,  or  bursting  of,  an  appendicular  abscess. 


DISEASES  OF  THE  INTESTINES  517 

In  a  considerable  minority  of  cases  of  appendicitis, 
faecal  concretions  (coproliths)  are  present  in  the  appendix. 
These  have  usually  originated  within  the  appendix  itself, 
and  it  is  probable  that  in  some  instances  they  are  the  actual 
cause  of  the  disease.  Some  of  these  concretions  are  very  like 
fruit-stones  in  appearance.  Foreign  bodies,  such  as  pins, 
may  also  be  present  in  the  appendix  in  this  disease. 

Symptoms. — In  many  cases  the  mode  of  onset  is  charac- 
teristic, and  this  is  specially  true  of  the  simpler  cases.  Pain 
suddenly  sets  in  over  the  abdomen  generally,  in  a  young 
person,  and  in  the  course  of  some  hours  becomes  restricted 
to,  or  most  severe  in,  the  right  iliac  region.  This  region  is 
also  tender,  particularly  at  McBurney's  point,  which  corre- 
sponds to  the  outer  edge  of  the  right  rectus  muscle  in  a  line 
drawn  from  the  umbilicus  to  the  anterior  superior  iliac  spine. 
In  many  cases,  some  induration  can  be  felt,  but  the  recogni- 
tion of  this  may  be  difficult  owing  to  local  tenderness  and 
muscular  rigidity.  There  is  moderate  fever  with  accelerti- 
tion  of  the  pulse,  constipation,  sometimes  vomiting  at  the 
outset,  and  occasionally  trouble  with  micturition. 

Several  varieties  of  cases  may  be  distinguished  : 

(1)  Appendicular  colic  is  an  expression  which  has  been 
applied  to  cases  characterised  by  attacks  of  pain  and  tender- 
ness, with  their  maximum  intensity  at  McBurney's  point, 
but  without  physical  signs,  and,  it  may  be,  without  fever. 
Some  have  supposed  that  these  attacks  are  due  to  spasm  of 
the  muscle  of  the  appendix,  excited  by  partial  occlusion,  but 
others  hold  that  they  are  associated  with  the  early  structural 
changes  of  appendicitis. 

(2)  Mild  cases  with  the  typical  symptoms  already  described 
are  very  common.  There  is  slight  swelling,  or  none  at  all, 
and  recovery  takes  place  after  a  few  days. 

(3)  Appendicitis  zmth  abscess  formation  is  characterised  in 
the  early  stages  by  the  usual  symptoms,  but  later  on,  in  spite 
of  rest,  the  local  tenderness  continues,  the  tumour  increases, 
and  hectic  fever  persists.  There  may  or  may  not  be  rigor, 
with  local  redness,  oedema,  and  fluctuation.  A  well-marked 
leucocytosis  which  steadily  increases  is  very  suggestive  of  pus. 

(4)  Acute  perforative,  fulminating,  or  gangrenous  appendicitis 
begins  with  acute  abdominal  pain.  There  is  great  tenderness 
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in  the  right  ihac  region.  In  many  cases,  repeated  vomiting  is 
a  feature.  The  signs  of  collapse  quickly  appear,  completing 
the  picture  of  peritonism,  and  death  ensues  within  forty- 
eight  hours.  The  patients  have  been  in  good  or  fair  health 
until  these  symptoms  suddenly  develop,  and  hfe  may  be  pro- 
longed for  but  a  few  hours  after  their  commencement. 

(5)  Relapsing  appendicitis  is  very  common.  After  being 
quite  free  from  symptoms,  and  it  may  be  from  local  tender- 
ness and  induration  as  well,  for  weeks,  months  or  years,  the 
patient  is  seized  with  another  attack  similar  to  the  first. 
The  frequency  of  the  recurrences  may  render  the  patient  a 
chronic  invalid.  After  several  attacks  there  may  be  final 
recovery,  or  perforation  may  take  place,  or  an  abscess  may 
form  and  rupture  into  the  abdomen. 

Complications.— Among  these  may  be  mentioned  pyle- 
phlebitis, haemorrhage  from  perforation  of  a  large  vessel, 
septicaemia  and  parotitis. 

Diagnosis. — The  mode  of  onset,  as  already  stated,  is  often 
sufiiciently  characteristic.  There  may,  however,  be  difii- 
culty  in  distinguishing  the  disease  from  some  forms  of  intes- 
tinal obstruction,  but  in  the  latter  the  temperature  is  low,  and 
there  may  be  fsecal  vomiting  and  bloody  stools  ;  whereas  in 
appendicitis,  the  temperature  is  generally  elevated,  faecal 
vomiting  and  bloody  stools  are  not  observed,  and  the 
symptoms  point  to  peritonitis  rather  than  to  obstruction. 
In  a  case  of  mucous  colitis  the  symptoms  may  for  a  time  be 
strongly  suggestive  of  appendicitis,  but  there  is  no  fever, 
and  mucous  casts  ultimately  appear  in  the  stools.  In 
one  case  where  the  diagnosis  of  mucous  colitis  was  clear,  the 
patient  had  already  had  her  appendix  needlessly  removed, 
of  course  without  cure.  In  enteric  fever,  the  mode  of  onset  is 
usually  quite  different  from  that  of  appendicitis  ;  moreover, 
the  course  of  the  temperature,  together  with  Widal's  reaction, 
should  suffice  for  the  differential  diagnosis.  If  the  diagnosis 
is  not  perfectly  clear,  a  rectal  examination  ought  to  be  made. 

Prognosis. — The  great  majority  of  cases  end  in  recovery. 
The  simple  cases  (group  2  above)  almost  invariably  re- 
cover. Of  cases  with  abscess,  it  is  estimated  that  about  a 
third  die.  The  cases  in  group  4  generally  prove  fatal. 
Many  cases  which  recover  suffer  from  one  or  more  relapses, 
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imd  a  relapse  seems  to  be  nearly  as  dangerous  as  a  first 
attack .  A  relapse  may  be  due  to  errors  of  diet  or  to  muscular 
exercise,  but  it  may  occur  in  spite  of  the  greatest  care.  It 
should  be  borne  in  mind  that  the  mildest  case  may  become 
severe,  and  that  at  the  onset  of  symptoms,  such  as  occur  in 
simple  cases,  the  peritoneum  may  be  already  extensively 
involved. 

Treatment.— For  the  simple  cases,  absolute  rest  in  bed,  a 
diet  restricted  to  diluted  milk,  and  a  soap-and-water  enema 
every  second  day  may  be  all  that  is  necessary,.  If  the  pain 
is  severe,  leeching,  belladonna  and  glycerin,  and  hot  fomen- 
tations are  suitable  local  remedies.  No  more  opium  should 
be  given  than  is  required  to  relieve  severe  pain  and  permit  of 
sleep.  If  under  favourable  conditions  as  to  rest,  diet,  and 
nursing,  the  pulse  and  the  local  tenderness  do  not,  within 
a  period  of  from  two  to  four  days,  present  a  decided  change 
for  the  better,  it  may  be  concluded  that  suppuration  has 
taken  place,  and  that  operation  is  essential.  When  this  is 
recognised,  there  should  be  no  delay  in  operating.  In  acute 
perforative  and  gangrenous  cases,  the  only  hope  of  recovery 
depends  upon  the  promptness  with  which  an  abdominal 
section  is  performed.  If  relapses  are  so  frequent  or  formid- 
able as  to  keep  the  patient  in  constant  ill-health  or  entail 
much  suffering,  the  diseased  appendix  should  be  removed  at 
a  time  when  there  are  no  acute  symptoms  ;  the  danger  of  the 
operation  is  less  than  that  which  would  accompany  another 
relapse. 

xvi.  Intestinal  Obstruction. 

Etiology. — The  causes  of  intestinal  obstruction  may  be 
classified  as  follows  :  (i)  impaction  of  contents  ;  (2)  intus- 
susception ;  (3)  volvulus  ;  (4)  stricture  ;  (5)  strangulation  by 
bands  or  in  apertures  ;  (6)  compression  and  traction. 

(i)  The  intestinal  contents  which  cause  obstruction  are 
chiefly  gallstones  and  faeces.  Obstruction  by  gallstones 
occurs  chiefly  in  the  second  half  of  life,  and  is  more  common 
in  women  than  in  men.  The  usual  situation  is  the  lower 
part  of  the  ileum.  The  large  gallstone  reaches  the  bowel 
by  ulcerating  through  the  gall-bladder. 

Obstruction  by  feeces  may  occur  at  any  age.  The  accu- 
mulation is  in  the  large  bowel,  and  women  are  most  liable. 
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Much  more  rarely  foreign  bodies,  such  as  fruit-stones, 
artificial  teeth,  accumulations  of  bismuth  or  magnesia,  and 
hairs  which  the  patient  has  swallowed  give  rise  to  obstruc- 
tion. Intestinal  calculi  [enteroliths),  such  as  fjEcal  concre- 
tions (coproliths)  and  stones  formed  around  grains  of  oats 
(avenoliths),  may  also  be  mentioned  as  rare  causes. 

(2)  Intussusception  or  invagination  arises  through  a  portion 
of  bowel  slipping  into  the  part  immediately  lower  down.  In 
the  intussusception  there  are  three  layers  :  the  inner  or 
entering  layer,  the  middle  or  returning  layer,  and  the  outer  or 
receiving  layer.  The  cylindrical  tumour  thus  produced  varies 
in  length  from  less  than  an  inch  to  more  than  a  foot.  It 
grows  in  size  by  the  middle  and  inner  layers,  which  keep  pace 
with  one  another,  passing  further  into  the  lumen  of  the  bowel 
and  dragging  after  them  the  upper  end  of  the  outer  layer. 

The  part  involved  may  be  either  small  intestine  (enteric), 
or  large  intestine  {colic,  rectal).  The  most  common  form  is 
the  ileo-ccecal,  in  which  the  ileo-csecal  valve  enters  the  colon. 
In  the  ileo'colic  form,  the  lower  part  of  the  ileum  passes 
through  the  valve. 

The  bloodvessels  going  to  the  inner  and  middle  layers  of 
the  intussusception  are  compressed,  so  that  congestion  and 
oedema  result,  with  haemorrhage  from  the  mucous  surface. 
If  reduction  is  not  effected,  gangrene  of  the  invaginated 
bowel  may  take  place,  and  if  adhesions  have  previously 
formed  all  round  between  the  middle  and  inner  layers,  a 
cure  may  result. 

Intussusception  is  most  common  in  childhood,  and  is 
more  frequent  in  males  than  in  females.  It  may  arise  in 
connection  with  diarrhoea  or  constipation,  but  there  is  often 
no  obvious  cause.  The  immediate  agency  in  its  production 
is  irregular  peristalsis. 

(3)  Volvulus  or  twist  is  most  common  at  tJie  sigmoid 
flexure.  The  ends  of  the  loop  of  bowel  are  fixed,  and  the 
loop  becomes  twisted  so  that  its  one  limb  crosses  over  and 
compresses  the  other.  Sometimes  a  piece  of  bowel  is  twisted 
on  its  own  axis.  Or  the  caecum  may  be  bent  upwards.  Or 
again,  one  loop  of  bowel  is  twisted  round  another  loop. 

Volvulus  is  most  common  in  middle  life,  and  affects  males 
more  often  than  females. 
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(4)  Stricture  is  chiefly  concerned  in  chronic  obstructions, 
though  it  sometimes  causes  acute  symptoms.  Cicatricial 
stenosis  is  usually  in  the  large  intestine,  and  may  follow 
tubercular,  syphilitic,  dysenteric,  and  catarrhal,  but  very 
rarely  enteric  ulceration.    Occasionally  it  follows  an  injury. 

New  growths,  whilst  occasionally  simple,  are  usually 
malignant.  They  are  generally  cylindrical  epitheliomata 
which  give  rise  to  a  dense  ring  around  a  short  length  of 
bowel.  The  lumen  may  be  so  narrowed  as  not  to  pass  the 
tip  of  the  little  finger.  Cancer  is  met  with  chiefly  in  the  large 
intestine,  and  is  specially  common  about  the  flexures.  The 
patient  has  generally  reached  middle  age. 

Above  the  stricture,  whether  simple  or  malignant,  the 
bowel  becomes  hypertrophied  and  dilated.  Ulceration  and 
perforation  may  eventually  take  place. 

(5)  Strangulation  is  the  most  common  cause  of  acute 
obstruction.  A  loop  of  bowel  may  slip  under  a  band  of 
adhesions,  which  are  usually  the  result  of  old  peritonitis, 
either  in  the  pelvis  or  elsewhere  ;  or  under  a  Meckel's  diverti- 
culum which  has  become  adherent  at  its  end  to  the  abdo- 
minal wall  or  the  mesentery  ;  or  under  an  adherent  appendix  ; 
or  under  the  pedicle  of  a  tumour  ;  or  through  a  slit  in  the 
omentum  or  mesentery.  It  is  almost  always  the  small  intes- 
tine which  is  strangled. 

Most  of  the  cases  are  males,  and  a  large  proportion  occur 
in  the  first  half  of  adult  hfe,  though  Meckel's  diverticulum 
may  cause  trouble  at  an  earlier  age.  In  this  and  every  other 
form  of  acute  obstruction,  the  bowel  is  greatly  distended 
above  the  obstruction  and  collapsed  below  it. 

(6)  Compression  and  traction  are  very  uncommon  causes. 
Compression  may  be  due  to  a  tumour  of  a  neighbouring 
organ,  or  to  a  neighbouring  coil  of  bowel  filled  with  hard 
faeces,  or  to  old  peritonitic  adhesions.  Traction  by  adhe- 
sions, or  by  the  enlargement  of  a  neighbouring  tumour,  may 
cause  kmking  of  the  large  or  small  bowel. 

Symptoms  of  Acute  Obstruction  {e.g.,  from  strangulation, 
mtussusception,  volvulus,  or  an  impacted  gallstone).— The 
most  important  are  pain  in  the  abdomen,  constipation  and 
vomitmg.  The  pain  sets  in  abruptly  and  often  without 
apparent  cause.    It  is  generally  in  the  umbilical  region, 
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whatever  the  seat  of  the  obstruction.  It  is  often  inter- 
mittent until  the  obstruction  is  complete,  and  thereafter  it 
is  continuous  though  subject  to  exacerbations.  There  is 
usualty  no  tenderness  until  peritonitis  sets  in.  The  pain  is 
soon  followed  by  vomiting  with  characteristic  features,  viz., 
first  of  stomach  contents,  then  of  bilious  matter,  and  finally 
of  liquid  with  a  f£ecal  odour.  The  constipation  may  be 
absolute  from  the  first,  so  that  not  even  flatus  is  passed. 
This  is  partly  a  reflex  phenomenon.  If  the  strangulation  is 
not  very  severe,  faeces  may  be  passed  for  a  time,  and  in 
intussusception,  these  may  be  mixed  with  blood  and  mucus. 
If  the  obstruction  is  not  high  up,  the  abdomen  frequently 
becomes  distended.  The  general  phenomena  of  collapse  are 
present,  including  a  pinched  look,  a  cold,  moist  skin,  a  quick, 
small  pulse,  a  subnormal  temperature,  a  dry  tongue,  thirst, 
and  scantiness  of  urine.  The  case  generally  ends  fatally  in 
from  three  to  six  days,  from  exhaustion  or  from  peritonitis. 

Symptoms  of  Chronic  Obstruction  {e.g.,  from  faecal  impac- 
tion, simple  or  malignant  stricture,  traction,  or  pressure  by  a 
tumour  outside  the  bowel).— The  symptoms  develop  slowly. 
The  pain  is  at  first  slight  and  comes  at  long  intervals  ;  it 
may  be  attributed  to  dyspepsia.  Constipation  is  often  the 
most  troublesome  symptom,  and  the  bowels  may  never  act 
properly  without  medicine.  Occasionally,  however,  there  is 
a  daily  loose  motion,  or  diarrhoea  alternates  with  constipa- 
tion. "  The  formed  stools  may  be  narrow  and  suggestive  of 
a  diminished  calibre  of  the  bowel.  There  may  be  pain, 
tenderness  and  increase  of  resistance  over  the  seat  of  obstruc- 
tion ;  and  distension  and  peristalsis  may  be  recognisable  in 
the  bowel  above.  Acute  symptoms  may  threaten  from  time 
to  time  and  pass  off,  it  may  be  for  years  ;  and  even  after 
complete  blocking  has  taken  place,  vomiting  may  be  long 
postponed.  In  cases  of  mahgnant  stricture  the  general 
health  is  often  impaired,  but  sometimes  this  can  scarcely  be 
recognised  even  by  the  patient's  friends.  When  complete 
obstruction  has  supervened  in  chronic  cases,  death  may  take 
place  speedily  as  in  acute  obstruction,  or  may  occur  after  a 
week  or  two  from  exhaustion  or  from  perforation. 

It  is  to  be  noted  that  malignant  disease  of  the  bowel  may 
be  associated  with  attacks  of  fever,  which  are  doubtless  due 
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to  absorption,  and  also  with  free  haemorrhage.  Thus  more 
than  one  case  has  come  under  my  notice  where  cancer  of  the 
splenic  flexure  in  men,  aged  between  fifty  and  sixty,  was 
associated  with  inability  to  lie  comfortably  on  one  side  owing 
to  pain  or  uneasiness  induced  thereby  in  the  left  hypochon- 
drium  ;  with  irregular  attacks  of  fever  ;  and  with  one  or 
more  considerable  haemorrhages  from  the  intestine.  The 
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Fig.  32.— Febrile  Paroxysm  in  Cancer  of  the  Splenic  Flexure 

THE  Colon. 

accompanying  temperature  chart  shows  one  of  these  febrile 
paroxysms  (Fig.  32). 

Diagnosis  of  the  Seat  of  Obstruction.— Rectal  examination 
may  disclose  an  intussusception,  a  malignant  stricture,  or  a 
mass  of  hardened  faeces.  Local  tenderness,  induration,  and 
muscular  rigidity  may  indicate  the  seat  of  a  malignant 
growth.  Distension  of  coils  of  bowel  and  visible  peristalsis 
may  show  how  far  down  the  permeabilitv  of  the  bowel 
extends.    Obstruction  of  the  colon  low  down  displays  the 
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horse-shoe  arrangement  of  the  large  bowel  above  the  lesion. 
Obstruction  of  the  small  bowel,  or  at  the  caecum,  causes 
distension  of  loops  of  small  bowel,  especially  in  the  lower 
central  part  of  the  abdomen.  Tenesmus  and  the  passage  of 
blood  and  mucus  suggest  obstruction  of  the  large  bowel ; 
whereas  the  early  onset  of  faecal  vomiting  suggests  that  the 
lesion  involves  the  small  intestine. 

Diagnosis  of  the  Cause  of  Obstruction. — This  may  be  im- 
possible, but  must  be  attempted.  The  acute  or  chronic 
character  of  the  symptoms  is  the  first  point  in  diagnosis. 
Further,  a  history  of  peritonitis,  or  of  tuberculosis,  or  of 
disease  in  the  female  pelvis  would  raise  the  question  of  bands, 
compression  or  traction.  An  injury  might  have  led  to  rup- 
ture of  the  omentum,  or  to  bruising  and  cicatrisation. 
Intussusception  occurs  chiefly  in  childhood,  strangulation 
occurs  especially  in  early  adult  life  ;  gallstone  impaction  is 
met  with  mostly  after  middle  life.  Intussusception  can 
often  be  clearly  recognised.  There  is  a  cylindrical  tumour, 
generally  in  the  region  of  the  transverse  colon  ;  and  tenesmus 
and  bloody  mucous  stools  may  also  be  present.  Occasionally 
the  tumour  can  be  felt  in  the  rectum.  The  condition  is 
sometimes  subacute  or  chronic.  In  faecal  obstruction,  the 
hard  fseces  can  be  felt  in  the  colon  and  in  the  rectum.  In 
gallstone  obstruction,  there  is  occasionally  a  history  of 
hepatic  colic. 

Diagnosis  from  Appendicitis— In  appendicitis  there  may 
be  a  history  of  a  previous  attack  ;  the  abdominal  pain  and 
tenderness  tend  to  settle  in  the  right  ihac  region  ;  the 
temperature  is  elevated  ;  vomiting  takes  place,  as  a  rule, 
only  at  the  commencement  and  is  not  faecal. 

Treatment.— Purgatives  must  be  avoided.  Morphine  and 
atropine  may  be  given  hypodermically  to  relieve  severe  pain, 
but  opiates  must  be  used  in  the  smallest  doses  that  will 
make  the  pain  tolerable.  Hot  fomentations  or  ice  poultices 
may  be  applied  to  the  abdomen.  For  severe  vomiting,  the 
stomach  should  be  washed  out  several  times  a  day.  In  acute 
obstruction,  the  patient  should  be  fed  as  much  as  possible 
by  nutrient  enemata,  nothing  being  given  by  the  mouth 
except  small  pieces  of  ice.  In  intussusception  and  faecal 
impaction,  large  enemata  are  indicated,  and  these  may  also 
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be  useful  if  f^ces  have  accumulated  above  a  stricture.  But 
in  all  cases  of  acute  intestinal  obstruction,  the  advice  of  the 
surgeon  should  be  sought  as  quickly  as  possible,  for  in  many 
instances  operation  offers  practically  the  only  hope,  though, 
perhaps,  not  a  very  brilhant  one,  of  saving  the  patient's  life. 
Moreover,  if  an  operation  is  required,  delay  adds  to  the 
danger. 

In  chronic  cases,  in  addition  to  careful  dieting,  exercise, 
and  regulation  of  the  bowels,  surgical  measures  may  occa- 
sionally be  of  service. 

xvii.  Enteroptosis 

(Splanchnoptosis.    Glenard's  Disease). 

Displacement  of  individual  viscera  of  the  abdomen — for 
instance,  of  a  kidney — through  relaxation  of  their  supporting 
structures,  is  quite  common.  Much  less  frequently  there  is 
drooping  or  falling  of  the  abdominal  viscera  in  general,  and 
this  it  is  which  is  known  as  Glenard's  disease,  or  enterop- 
tosis. 

Etiology.— Glenard's  disease  is  most  common  in  females, 
and  especially  in  young  and  neurasthenic  women.  Some  of 
the  cases  are  explained  by  relaxation  of  the  abdominal  walls 
in  consequence  of  numerous  pregnancies.  The  displaced 
stomach  is  well  seen  after  distension  with  carbon  dioxide. 
Even  in  well-marked  cases  of  this  kind,  there  may  be  no 
symptoms.  In  another  group  of  cases,  there  is  elongation 
of  the  bands  of  peritoneum,  bloodvessels,  and  other  struc- 
tures by  which  the  organs  are  suspended.  This  is  doubtless 
often  due  to  tight-lacing  or  to  the  wearing  of  heavy  clothing 
suspended  from  a  waist-band. 

Symptoms. — These  seem  to  depend  chiefly  on  the  state  of 
the  nervous  system.  There  may,  indeed,  be  few  or  no 
symptoms,  or  there  may  be  a  dragging  sensation  in  the 
abdomen,  vomiting,  constipation,  and  colic.  The  stomach, 
colon,  and  liver  may  be  displaced  downwards.  The  spleen 
and  kidneys  may  be  palpable.  Serious  symptoms  occasion- 
ally result  from  kinking  of  bloodvessels  or  canals — e.g.,  the 
ureter. 

Treatment. — In  this  condition  tight-lacing  must  be  for- 
bidden, and  the  clothing  must  be  suspended  from  the 
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shoulders.  Dyspepsia  and  constipation  must  be  attended  to. 
The  neurasthenic  condition  requires  careful  attention,  and  if 
other  measures  fail,  a  course  of  Weir  Mitchell's  treatment 
should  be  resorted  to.  Occasionally  it  may  be  desirable  that 
the  surgeon  should  open  the  abdomen  and  anchor  one  of  the 
displaced  organs  {e.g.,  a  kidney)  in  its  normal  situation  by 
sutures. 

xviii.  Infarction  of  the  Bowel. 

This  may  result  from  blocking  of  the  mesenteric  vessels 
by  thrombosis  or  embolism.  In  a  large  proportion  of  cases 
there  is  disease  of  the  heart  or  of  the  abdominal  aorta.  The 
principal  symptoms  are  abdominal  pain  and  distension, 
vomiting,  diarrhoea,  and  sometimes  bloody  stools.  Diag- 
nosis is  of  some  importance,  since  in  a  certain  proportion  of 
cases  resection  of  the  damaged  bowel  is  practicable. 

xix.  Intestinal  Sand. 

Sand  01  fine  gravel  may  be  present  in  the  stools  in  large 
quantity  and  has  various  sources.  It  may  consist  of  minute 
biliary  calculi,  or  of  the  seeds  of  fruits,  or  of  masses  of 
vegetable  cells.  The  colour  varies  from  pale  brown  to  deep 
red.  The  patients  are  frequently  neurotic,  and  suffer  from 
colitis.  The  passage  of  the  sand  may  give  rise  to  pain  in  the 
colon  and  rectum. 

Tuberculosis  and  Syphilis  of  the  intestine  are  described 
at  pages  128  and  148  respectively. 

DISEASES  OF  THE  LIVER. 

i.  Jaundice 
(Icterus). 

This  consists  in  a  staining  of  the  skin  and  mucous  mem- 
branes by  the  bile-pigment.    There  are  two  varieties  : 

(i)  Obstructive  Jaundice  (formerly  called  hepatogenous 
jaundice)  results  from  obstruction  of  the  biliary  passages, 
whether  the  obstruction  involve  the  large  ducts  or  numerous 
minute  intrahepatic  channels.  When  the  bile  cannot  escape 
into  the  duodenum,  it  is  absorbed  by  the  bloodvessels  and 
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lymphatics  in  the  walls  of  the  biliary  passages,  and  thus 
circulates  in  the  blood.  Obstruction  may  be  brought  about 
in  many  ways,  as  by  gallstones  or  parasites  in  the  ducts  ; 
inflammatory  swelling  with  excess  of  secretion  at  the  papilla 
in  connection  with  catarrh  of  the  duodenum  ;  compression  of 
the  large  ducts  by  tumours  of  neighbouring  viscera,  or  by 
enlarged  glands  in  the  portal  fissure  ;  or  compression  of  the 
minute  ducts  by  tumours  in,  or  cirrhosis  of,  the  liver  itself. 

In  ordinary  cases,  the  skin  is  rendered  yellow,  but  in 
severe  cases  it  may  be  dark  green  ('  black  jaundice  ').  The 
abnormal  tint  is  well  seen  in  the  conjunctiva,  but  it  is  impor- 
tant not  to  mistake  for  jaundice  the  Pinguecula  or  yellowish 
spot  due  to  thickened  tissue,  and  formerly  erroneously 
regarded  as  fat,  which  is  present  in.  many  individuals. 

Bile  is  present  in  the  urine,  and  confers  upon  it  a  brownish 
colour  combined  with  a  varying  depth  of  green.  It  can  be 
recognised  by  Gmelin's  test  for  bile-pigment.  A  few  drops 
of  the  urine  and  a  similar  quantity  of  fuming  nitric  acid  are 
poured,  at  a  little  distance  from  one  another,  upon  a  white 
porcelain  surface,  and  then  allowed  to  run  together.  When 
they  meet,  a  play  of  colours  is  produced — green,  violet, 
yellow,  etc.  Or  the  urine  may  be  floated  upon  nitric  acid 
in  a  test-tube  ;  if  bile  is  present,  the  layer  of  contact  becomes 
green.  Another  method  is  to  dilute  the  urine  in  a  test-tube 
to  get  rid  of  the  dark  colour,  and  then  add  liquor  iodi  diluted 
with  water  to  i  in  10,  or  tincture  of  iodine  diluted  with  recti- 
fied spirit  to  I  in  3.  Bile-pigment  yields  a  green  colour  where 
the  fluids  join,  owing,  as  before,  to  the  oxidation  of  bilirubin 
into  biliverdin.  Pettenkofer's  test  for  the  bile  acids  is  not 
applicable  to  urine  directly.  Bile  is  also  present  in  the  per- 
spiration and  stains  the  linen.  Most  of  the  other  secretions 
are  not  as  a  rule  stained.  In  cases  that  have  died  with 
jaundice,  effusions  in  the  serous  cavities  may  show  well- 
marked  staining. 

The  absence  of  bile  from  the  intestine  causes  a  change  in 
the  stools.  These  are  white  and  pasty,  or  claylike,  and 
have  a  very  offensive  odour.  Constipation  is  the  rule,  but 
sometimes  there  is  diarrhoea.  There  may  be  flatulent  dys- 
pepsia.   Fat  is  not  well  digested.    There  is  sometimes  a 
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bitter  taste  in  the  mouth.  In  addition  to  the  yellowness  of 
the  skin,  there  is  often  severe  itching  {pruritus),  and  some- 
times urticaria.  In  very  chronic  cases,  xanthoma  may 
develop. 

Slowness  of  the  pulse  {bradycardia)  is  a  well-known 
phenomenon  of  jaundice,  and  as  it  occurs  chiefly  in  catarrhal 
cases,  it  is  a  favourable  sign. 

In  chronic  or  severe  jaundice,  haemorrhages  may  take  place 
into  the  skin  and  from  mucous  surfaces. 

Quite  exceptionally,  there  is  xanthopsy,  so  that  white 
objects  appear  yellow. 

Jaundiced  persons  often  become  irritable  in  temper.  In 
severe  toxaemic  cases,  and  sometimes  in  prolonged  obstruc- 
tive cases,  grave  head  symptoms  develop — delirium,  mus- 
cular tremors,  coma,  convulsions,  a  dry  tongue,  and  other 
phenomena  of  the  typhoid  state.  This  condition  probably 
results  from  the  presence  in  the  blood  of  toxic  albuminous 
substances  which  in  health  are  converted  by  the  liver  into 
urea.    It  is  in  no  way  related  to  the  severity  of  the  jaundice. 

(2)  Tox/EMic  Jaundice  (formerly  called  hcematogenous 
jaundice)  is  seen  in  yellow  fever,  pyaemia,  pneumonia  and 
other  infectious  fevers  ;  in  poisoning  by  snake  venom  and  by 
phosphorus  and  other  mineral  poisons  ;  and  in  some  obscure 
infections  of  which  acute  yellow  atrophy  of  the  liver  may 
be  quoted  as  an  example. 

The  jaundice  is  usually  slight  in  this  variety,  whereas  the 
constitutional  symptoms  are  often  very  severe. 

Toxaemic  jaundice  is  due  to  the  presence  of  toxic  sub- 
stances in  the  blood,  which  either  cause  excessive  destruction 
of  red  corpuscles,  or  act  upon  the  liver  itself.  The  older 
view  was  that  the  jaundice  is  haematogenous  (due  to  blood 
destruction  with  production  of  bile-pigment  in  the  blood), 
but  Hunter  holds  that  this  variety  is  as  much  obstructive  as 
the  other  {i.e.,  it  is  hepatogenous,  the  liver-cell  being  the  seat 
of  formation  of  bile-pigment).  He  believes  that  the  toxins 
cause  (i)  increased  destruction  of  blood  with  increased 
supply  of  haemoglobin  to  the  hver  ;  and  (2)  catarrh  of  the 
smaUer  bile-ducts  with  increased  viscidity  of  the  bile,  which 
retards  or  even  for  a  time  arrests  its  flow,  so  that  absorption 
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takes  place.  The  difficulty  with  regard  to  this  theory  is 
that  the  stools  may  have  the  usual  depth  of  colour,  and 
there  may  be  no  trace  of  bile  in  the  urine. 

Treatment. — ^As  jaundice  is  a  symptom,  the  treatment  is 
chiefly  that  of  its  cause.  But  it  is  not  always  possible  to 
detect  the  cause  immediately,  nor  desirable  to  postpone  all 
treatment.  Jaundice  itself  constitutes  no  reason  why  the 
patient  should  not  take  outdoor  exercise  if  he  is  well  clad. 
The  diet  should  be  light,  and  a  mercurial  purge  should  be 
given  at  the  outset.  An  alkaline  bitter  tonic  may  be  given 
before  meals  if  the  tongue  is  furred.  If  the  latter  is  clean, 
dilute  nitrohydrochloric  acid  should  be  given  in  combination 
with  taraxacum.  Nitrate  of  pilocarpine  may  be  injected 
hypodermically  to  relieve  severe  itching,  and  warm  baths 
may  be  employed  for  the  same  end.  Or  the  skin  may  be 
sponged  with  liquor  carbonis  detergens  diluted  to  the  extent 
of  I  drachm  in  i  pint  of  warm  water. 

ii.  Icterus  Neonatorum. 

The  majority  of  children  present  a  certain  amount  of 
jaundice  in  the  first  week  after  birth.  It  usually  appears 
about  the  second  or  third  day,  and  disappears  within  a  fort- 
night. In  exceptional  instances,  jaundice  arises  in  new-born 
children  through  obstruction  of  the  bile-ducts,  syphilitic 
disease  of  the  liver,  or  septic  infection  of  the  umbilical  cord. 

iii.  Acute  Yellow  Atrophy  of  the  Liver 
(Malignant  Jaundice.    Icterus  Gravis). 
Etiology.— This  is  a  rare  disease  which  affects  females 
more  frequently  than  males,  and  is  most  common  in  the  third 
decade  of  life.    Many  of  the  women  who  suffer  are  pregnant 
Strong  emotion  seems  to  favour  its  occurrence,  and  other 
possible  predisposing  factors  are  syphilis,  alcoholism,  bad 
hygiene,  and  cirrhosis  of  the  Hver. 

Morbid  Anatomy.-The  liver  is  flabby  and  greatly  reduced 
in  size.  Its  capsule  is  wrinkled.  There  is  no  bile  in  the 
gall-bladder  or  bile-ducts.  On  section  of  the  liver,  patches 
01  different  colour  are  seen,  some  being  bright  yellow,  others 
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dark  red,  and  others  possibly  with  the  usual  colour  of  liver 
tissue.  The  yellow  patches  represent  the  earher  stage  of  the 
disease,  and  show  under  the  microscope  granular  debris, 
leucin,  tyrosin,  and  Charcot-Leyden  crystals,  with  clumps  of 
granular  and  atrophied  liver  ceUs.  The  red  patches  are 
firmer,  and  owe  their  colour  to  the  absorption  of  the  hepatic 
cells  and  distension  of  bloodvessels  ;  in  these  areas  there 
may  be  some  increase  of  fibrous  tissue. 

Fatty  or  granular  degeneration  is  also  found  in  the  epi- 
thelium of  the  kidneys  and  gastric  glands,  and  in  the  cardiac 
muscle.  The  spleen  is  usually  enlarged  and  soft,  and 
hemorrhages  may  be  present  in  various  parts  of  the  body. 

Pathology. — The  jaundice  has  been  attributed  to  catarrh 
of  the  finer  bile-ducts  resulting  from  the  action  of  a  toxin, 
but  the  toxin  itself  and  the  organism  which  produces  it  are 
as  yet  unknown. 

Symptoms.— The  severe  symptoms  may  set  in  suddenly  or 
may  be  preceded  for  days  or  weeks  by  slight  jaundice  of  an 
apparently  simple  kind,  and  possibly  also  by  some  disturb- 
ance of  the  stomach  and  bowels.  The  more  urgent  symp- 
toms include  headache  followed  by  delirium,  tremor,  con- 
vulsions, coma,  a  dry  tongue,  and  a  rapid  pulse.  There  is 
usually  no  fever,  unless  just  before  death.  The  bowels  are 
constipated,  and  the  stools  are  in  most  cases  devoid  of  bile. 
They  may  after  a  time  contain  blood.  Vomiting  is  trouble- 
some, and  the  vomited  matter  may  contain  blood  or  coffee- 
ground  material. 

The  urine  is  normal  in  quantity,  and  is  bile-stamed.  It 
frequently  contains  albumen  and  tube-casts.  It  is  deficient 
in  urea,  but  often  contains  leucin  and  tyrosin.  Accordmg 
to  one  view,  these  are  proteids  which  are  evolved  m  the 
intestine,  and  are  transformed  into  urea,  under  normal  con- 
ditions, by  the  liver  ;  but  in  this  disease  the  liver  is  unable  to 
discharge  that  function,  so  that  leucin  and  tyrosm  pass  mto 
the  circulation  and  appear  in  the  urine.  The  urea  excretion 
is  consequently  reduced.  Another  view  is  that  these  two 
bodies  are  derived  from  the  hepatic  cells  as  a  result  of  then 
destruction.  Leucin  takes  the  form  of  yeHowish-brow^^^ 
highly  refracting  globular  masses.    Tyrosm  forms  colourless 
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sheaves  of  very  fine  needles.  It  may  be  necessary  to  con- 
centrate the  urine  by  evaporation  to  detect  these  two  bodies. 

The  Hver  is  tender,  and  can  be  observed  to  diminish  in  size 
with  each  succeeding  day.  The  spleen  at  the  same  time 
enlarges,  and  various  haemorrhages  occur,  e.g.,  petechi^e, 
epistaxis,  and  haematemesis. 

Diagnosis. — This  is  based  on  the  combination  of  vomiting 
and  jaundice  with  progressive  shrinking  of  the  liver  and 
severe  nervous  symptoms.  In  jaundice  of  a  simple  kind,  the 
area  of  hepatic  dulness  may  be  greatly  reduced,  probably 
through  the  hver  being  overlapped  by  air-distended  colon. 
The  premonitory  stage  of  acute  atrophy  cannot  be  distin- 
guished from  catarrhal  jaundice. 

The  severe  symptoms  closely  resemble  those  of  phosphorus 
poisoning ;  but  in  the  latter  case  there  may  be  a  history  of 
swallowing  phosphorus,  phosphorus  may  be  found  in  the 
vomited  matter,  gastric  symptoms  may  be  more  marked,  the 
urea  excretion  may  be  considerable,  and  finally  the  liver  is 
large.  Moreover,  after  death  from  phosphorus  poisoning, 
the  liver  is  found  to  be  large  and  to  contain  much  fat— in 
both  points  differing  from  the  Hver  of  acute  yellow  atrophy. 

The  presence  of  leucin  and  tyrosin  in  the  urine  is  not 
peculiar  to  acute  yellow  atrophy. 

Prognosis. — Only  a  few  cases  recover. 

Treatment.— This  is  symptomatic.  Purgatives  should  be 
given  at  first.  Then  intestinal  antiseptics  may  be  tried, 
such  as  salol,  ^-naphthol  or  bismuth  salicylate.  Hypo- 
dermic or  intravenous  saline  injections  may  also  be  given, 
to  aid  m  the  elimination  of  poisonous  substances. 

iv.  Cirrhosis  of  the  Liver 
(Chronic  Interstitial  Hepatitis). 
Cirrhosis!  of  the  liver  is  characterised  by  overgrowth  of 
the  interstitial  tissue  with  destruction  of  the  hepatic  cells. 

Jr  ^  '  '  ^""^  ^PP^^^^  *°        dis^^se  by  Laennec  on 

ex  end"  1         ^  '"^  r''^'  g       -nee  been 

extended  so  as  to  mclude  a  similar  pathological  process,  viz  over- 

e'Zents        w'^'^'  '^""^  ''''  ^"^'"^^     ^^P^^  parenchymatous 
Clements,  m  whatever  organ  or  tissue  it  may  occur.  ' 
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(1)  In  portal  cirrhosis  the  morbid  process  starts  from  the 
branches  of  the  portal  vein  in  the  hver. 

(2)  In  biliary  cirrhosis  the  starting-point  is  in  the  bile- 
ducts,  and  of  this  type  two  varieties  have  been  distinguished, 
viz.,  (i.)  hypertrophic  biliary  cirrhosis,  which  will  be 
described  in  detail  hereafter  ;  and  (ii.)  obstructive  biliary 
cirrhosis  which  was  supposed  to  result  from  obstruction  to 
the  escape  of  bile.  It  is  now  believed,  however,  that  so  long  as 
obstructed  bile-ducts  remain  aseptic,  no  fibrosis  takes  place, 
but  only  local  atrophy  and  destruction  of  the  hepatic  cells. 

(3)  An  intercellular  type  of  hepatic  cirrhosis  is  recognised 
as  particularly  characteristic  of  inherited  syphilis. 

Alcoholic  Cirrhosis  {common,  atrophic,  multilobular 
or  portal  cirrhosis  ;  hobnailed  or  gin-drinker' s  liver). — This 
disease  is  almost  invariably  the  result  of  chronic  excess  in 
alcohol.  It  is  induced  by  strong  spirits  more  readily  than 
by  malt  liquors.  It  is  more  common  in  men  than  in  women, 
and  the  patient  is  usually  at  the  prime  of  life.  Children, 
however,  may  suffer,  and  of  these  some  at  least  are  alcoholic. 
Various  specific  fevers,  and  organisms  absorbed  from  the 
bowel,  have  been  suggested  as  causes,  but  these  are  doubtful. 

Morbid  Anatomy.— The  fibrous  tissue  of  the  liver  is  greatly 
increased,  and  the  hepatic  cells  are  atrophied.  The  new 
abrous  tissue  is  of  course  preceded  by  a  stage  of  round-cell 
infiltration.  The  organ  is  firm,  and,  when  cut  into,  presents 
gray  strands  of  fibrous  tissue  which  extend  from  that  in 
which  the  portal  vessels  are  situated,  and  surround  groups  of 
hepatic  lobules  {multilobular  cirrhosis).  These  lobules  are 
yeUow  from  bile-staining,  and  perhaps  from  fatty  change. 
The  groups  of  lobules  projecting  on  the  surface  give  rise  to 
the  hobnailed  condition.  The  size  of  the  organ  as  a  whole 
varies  much  in  different  cases  ;  it  may  be  diminished  {atrophic 
cirrhosis),  or  normal,  or  increased.  The  enlarged  cirrhotic 
liver  is  sometimes  very  fatty  {fatty  cirrhosis). 

The  contraction  of  the  new-formed  fibrous  tissue  strangles 
the  fine  portal  vessels,  and  thus  leads  to  great  obstruction  in 
the  portal  system.  One  result  of  this  is  enlargement  of  the 
anastomoses  between  the  portal  and  general  venous  systems. 
Of  the  numerous  vessels  of  this  class  there  may  be  specially 
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mentioned  those  connecting  the  oesophageal  and  gastric 
veins,  those  connecting  the  hsemorrhoidal  tributaries  of  the 
inferior  mesenteric  and  internal  iliac  veins,  and  those  con- 
necting the  portal  vessels  in  the  round  and  suspensory  liga- 
ments of  the  liver  with  the  epigastric  and  internal  mammary 
vessels  at  the  umbilicus. 

The  hepatic  cells  which  still  survive  the  pressure  of  the 
new  fibrous  tissue  are  atrophied,  and  sometimes  fatty  and 
pigmented.  There  is  sometimes  an  appearance  suggesting 
a  new  formation  of  bile-ducts,  in  the  form  of  double  rows  of 
cubical  epithelium,  but  the  significance  of  these  is  still 
uncertain. 

Other  changes  are  chronic  catarrh  of  the  digestive  tract, 
enlargement  of  the  spleen,  ascites,  and  often  tuberculosis  of 
the  peritoneum,  lungs,  or  other  organs.  Slight  chronic 
peritonitis  is  common. 

Pathology. — The  poison  which  causes  this  form  of  hepatic 
cirrhosis  reaches  the  liver  by  the  portal  vessels.  It  is 
natural  that  alcohol  should  be  generally  regarded  as  the 
cause  of  the  fibrous  tissue  overgrowth,  but  it  has  been 
suggested  that  the  influence  of  alcohol  is  indirect,  viz.,  by 
causing  catarrh  of  the  stomach  and  bowels,  and  thus  leading 
to  the  formation  of  abnormal  products  of  digestion,  which, 
being  taken  up  by  the  portal  vessels,  irritate  the  liver. 
Other  theories  which  have  been  proposed  are  too  doubtful 
to  require  mention  here. 

Symptoms. — Cirrhosis  of  the  liver  may  give  rise  to  no  symp- 
toms, provided  that  the  collateral  circulation  is  sufficiently 
developed.  The  condition  is  often  found  after  death  when 
it  was  unsuspected  during  life.  The  symptoms  are  due 
partly  to  the  chronic  alcoholism  and  gastro-intestinal 
catarrh,  partly  to  portal  obstruction,  and  partly  to  a  toxic 
state  which  may  ultimately  supervene.  The  patient  has 
often  the  look  of  a  drinker  with  a  dirty  skin,  red  nose,  and 
dilated  veins  on  the  face.  The  tongue  is  furred,  the  appetite 
poor,  the  bowels  usually  costive  but  at  times  loose.  There 
is  sickness  in  the  mornings.  Hccmatemesis,  melaiua,  and  piles 
are  common.  The  spleen  is  enlarged,  and  the  superficial 
abdominal  veins  are  sometimes  distended.   The  urine  is  con- 
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centrated.  Jaundice  is  usually  slight  or  absent  altogether. 
The  liver  may  be  enlarged  and  tender,  or  may  be  contracted. 
The  large  livers  tend  to  be  less  nodular,  and  to  be  more 
often  associated  with  absence  of  symptoms  than  livers 
which  are  reduced  in  size.  Ascites  and  oedema  of  the  feet 
are  common,  and  the  former  may  disturb  the  cardiac  action 
and  embarrass  respiration.  The  temperature  is  occasionally 
subfebrile.  In  a  case  of  enlarged  cirrhotic  and  fatty  liver 
which  I  had  recently  the  opportunity  of  examining,  the 
leading  clinical  feature  was  the  occurrence  from  time  to  time 
of  paroxysms  of  severe  fever  separated  by  intervals  of  very 
fair  health. 

Toxic  symptoms,  such  as  drowsiness,  coma,  convulsions, 
and  delirium  may  set  in  at  any  time,  and  are  of  grave  import. 
They  are  probably  due  to  advanced  atrophy  of  the  liver  cells 
rendering  the  organ  unable  to  transform  into  urea  some  of 
the  more  poisonous  antecedents  of  that  body. 

Diagnosis. — The  most  important  points  are  the  ascites, 
slight  jaundice,  haematemesis,  dyspepsia,  and  history  of 
drinking,  sometimes  with  enlargement  of  the  liver. 

Prognosis. — This  is  unfavourable,  but  if  head  symptoms 
and  ascites  are  absent,  and  other  symptoms  are  slight,  the 
patient  may  survive  for  years.  Even  head  symptoms  may 
be  recovered  from.  Ascites  and  fever  are  usually  of  evil 
omen.  Death  may  result  from  toxaemia,  haematemesis,  or 
tuberculosis  of  the  peritoneum,  lungs,  or  other  organs. 

Treatment. — Alcohol  must  be  forbidden.  The  diet  should 
be  light  and  nourishing.  Small  doses  of  mercury  and 
alkaline  bitters  should  be  given  to  improve  the  state  of  the 
digestive  tract.  An  alkaline  and  bitter  mineral  water  should 
be  given  in  the  mornings.  Once  the  tongue  is  clean,  nitro- 
hydrochloric  acid  may  be  prescribed  in  combination  with 
nux  vomica.  When  ascites  is  present,  paracentesis  should 
be  performed.  Hale  White  recommends  copaiba  resin 
(15  grains  four  times  daily)  as  often  removing  a  large  accu- 
mulation of  fluid  from  the  peritoneum  in  this  disease. 
The  Talma-Morison  operation,  and  the  slighter  operation 
known  as  epi-plopexy  or  omentopexy,  aim  at  increasing  the 
anastomoses  between  the  portal  and  systemic  vessels  by 
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causing  adhesions  to  develop  between  the  liver  and  dia- 
phragm in  the  one  case,  and  the  great  omentum  and 
anterior  abdominal  wall  in  the  other. 

When  toxic  symptoms  supervene,  purgation,  diuresis 
and  the  intravenous  injection  of  saline  solution  are  indicated. 

Hypertrophic  Cirrhosis  {unilohular  cirrhosis,  hyper- 
trophic biliary  cirrhosis,  Hanofs  disease). 

Etiology, — Males  suffer  more  than  females.  Young  adults 
and  children  are  most  commonly  affected.  Several  members 
of  a  family  may  be  attacked.  Alcohol  is  not  the  cause,  and, 
indeed,  no  undoubted  cause  is  known. 

Morbid  Anatomy. — The  liver  is  enlarged,  firm,  and  smooth 
or  finely  granular.  The  connective  tissue  is  increased  around 
the  individual  lobules  {unilohular  cirrhosis),  and  may  invade 
the  lobules  [intralobular  or  intercellular  cirrhosis).  In  cases 
of  long  standing  there  is  usually  a  secondary  portal  cirrhosis, 
due  probably  to  poisons  generated  in  the  spleen  and  reaching 
the  liver  by  the  portal  vein  (RoUeston).  The  hepatic  cells 
do  not  suffer  so  much  as  in  alcoholic  cirrhosis.  There  is 
proliferation  of  the  fine  bile-ducts.  There  is  no  obstruction 
of  the  large  ducts.  The  spleen  is  greatly  enlarged.  The 
alimentary  canal  is  free  from  catarrh.  The  liver  is  some- 
times adherent  to  the  diaphragm  as  a  result  of  perihepatitis. 

Pathology. — The  inflammatory  changes  start  from  the 
bile-ducts,  but  whether  these  are  due  to  upward  extension 
from  the  duodenum,  or  to  downward  extension  from  the  fine 
ducts — which  have  become  inflamed  through  excreting  a 
poison  brought  to  them  by  the  hepatic  artery — is  a  matter 
of  discussion.  A  microbic  theory  has  been  advanced,  but 
is  not  yet  proved. 

Symptoms. — Jaundice  is  early  and  persistent,  but  not 
extreme.  It  is  due  to  catarrh  of  the  fine  ducts,  but  the 
obstruction  is  not  complete,  since  there  is  bile  in  the  stools. 
The  urine  contains  bile.  The  liver  is  much  enlarged, 
smooth  and  tender.  The  spleen  is  enlarged  and  hard.  The 
enlargements  of  the  Hver  and  spleen  give  rise  to  enlarge- 
ment of  the  abdomen,  but  engorgement  of  the  surface  veins 
and  ascites  are  quite  exceptional. 

The  disease  fohows  a  chronic  course,  and  the  general 
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nutrition  becomes  much  impaired.  Haemorrhages  from  the 
nmcous  membranes  may  occur  now  and  then.  Paroxysmal 
exacerbations  of  the  jaundice  are  observed  from  time  to 
time,  frequently  in  association  with  attacks  of  abdominal 
pain  and  fever.  The  patient  may  die  from  haemorrhage,  or 
from  exhaustion,  perhaps  after  portal  cirrhosis  has  been 
superadded  to  the  original  bihary  type.  Or  the  severe  head 
symptoms  of  acute  yellow  atrophy  may  supervene  and  lead 
to  the  fatal  issue,  or  death  may  be  due  to  some  other  acute 
infection. 

Diagnosis. — The  persistent  jaundice,  with  bile  in  the  stools, 
the  smooth  enlargement  of  the  liver,  the  splenic  enlargement, 
the  early  age  and  the  absence  of  alcoholism,  are  the  charac- 
teristic features  of  the  disease.  The  absence  of  ascites  and  of 
enlarged  veins  on  the  abdomen  is  also  significant.  The  marked 
splenic  enlargement,  and  the  absence  of  colic,  distinguish 
the  disease  from  an  attack  of  gallstones.  In  jaundice  from 
obstruction  of  the  common  duct,  bile  is  absent  from  the  stools. 

Prognosis. — The  disease  ends  fatally  after  an  average 
duration  of  about  five  years  (from  one  to  ten). 

Treatment. — This  is  similar  to  that  recommended  for 
alcoholic  cirrhosis. 

V.  Abscess  of  the  Liver. 

Abscess  of  the  liver  assumes  various  forms,  and  results 
from  infection  which  may  reach  the  organ  by  way  of  the 
hepatic  artery  as  in  general  pyaemia,  or  by  way  of  the  portal 
vein  as  in  ulceration  of  the  intestine.  Suppuration  may  also 
take  place  in  the  liver  in  consequence  of  infection  by  way 
of  the  gall-ducts,  but  this  is  described  among  the  diseases 
of  the  biliary  passages. 

Of  hepatic  abscesses  which  result  from  infection  by  the 
bloodvessels,  two  principal  types  are  distinguished,  the 
pycemic  and  the  tropical. 

Pyemic  Abscesses  are  multiple  and  of  small  size. 

Etiology. — The  infection  usuahy  comes  from  some  part 
which  is  drained  by  the  portal  system  of  veins.  Such 
abscesses,  therefore,  may  follow  ulceration  of  the  stomach, 
intestines  or  bile-ducts  ;  operations  for  piles  ;  or  abscesses 
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of  organs  connected  with  the  portal  system.  Sometimes, 
however,  abscesses  in  the  Uver  are  part  of  a  general  pyaemia, 
the  organisms  having  passed  through  the  pulmonary  capil- 
laries and  hepatic  artery. 

Morbid  Anatomy. — The  liver  is  uniformly  enlarged,  and  is 
studded  with  abscesses  which  are  often  of  the  size  of  peas, 
but  which  by  coalescence  may  attain  much  larger  dimen- 
sions. Some  of  these  abscesses  may  be  found  to  communi- 
cate with  branches  of  the  portal  vein.  There  may  be 
thrombosis  and  suppuration  of  the  portal  veins  {suppurative 
pylephlebitis). 

Symptoms. — If  the  affection  of  the  liver  is  but  part  of  a 
general  pyaemia,  there  may  be  no  symptoms  indicating  in- 
volvement of  that  organ.  In  portal  pyaemia,  there  are 
general  septic  symptoms,  such  as  hectic  fever,  sweating,  and 
a  dry  tongue.  The  bowels  are  irregular.  The  liver  is  en- 
larged and  tender,  and  there  may  be  jaundice. 

Prognosis. — Death  occurs  within  a  few  weeks.  Recovery 
is  almost  unknown. 

Treatment  is  purely  symptomatic. 

The  Tropical  Abscess  is  generally  large  and  solitary, 
but  occasionally  two  or  three  such  abscesses  are  present 
simultaneously. 

Etiology. — In  a  large  proportion  of  cases,  the  patients 
have  suffered  from  amoebic  dysentery. i  Residence  in  a  hot 
climate,  excesses  in  eating  and  drinking,  idle  habits  and  de- 
fective sanitary  conditions  predispose  to  the  disease.  A 
chill,  a  drinking  bout,  or  a  blow  on  the  liver  may  be  the 
exciting  cause.  Men  suffer  more  than  women.  Children 
are  not  liable.  In  rare  cases,  a  large  solitary  abscess  of  the 
liver  develops  in  individuals  who  have  never  been  out  of 
Britain.  Ulcerative  cohtis,  blows  on  the  liver,  foreign  bodies, 
or  suppuration  in  the  neighbourhood  may  possibly  account 
for  such  cases. 

Cultures  from  the  abscess  are  usually  sterile.  The  disease 
is  generally  attributable  to  the  Amceba  dy sentence  ;  but  there 
may  be  a  secondary  infection  with  such  organisms  as  the 
Staphylococcus  aureus,  Streptococcus,  and  Bacillus  coli. 

^  Abscess  of  the  liver  is  rare  in  bacillary  dysentery. 
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Morbid  Anatomy. — In  the  formation  of  the  abscess,  a 
grayish  patch  appears  which  is  surrounded  by  a  zone  of 
congestion.  Softening  beginning  in  the  centre  of  the  gray 
area  gives  rise  to  the  abscess.  The  latter  has  ragged  walls, 
and  may  ultimately  contain  several  pints  of  fluid.  Little 
abscesses  may  form  around  it,  and  burst  into  the  large 
abscess.  The  contents  are  usually  of  a  chocolate  colour  and 
somewhat  thick,  but  they  may  resemble  ordinary  pus.  They 
may  include  masses  of  necrotic  liver  tissue,  but  they  consist 
largely  of  granular  and  fatty  debris,  with  amoebae,  a  few 
cells,  and  possibly  Charcot-Leyden  crystals.  There  is  but 
little  trace  of  ordinary  suppuration,  unless  there  has  been  a 
secondary  infection  with  pyogenic  organisms.  The  most 
common  situation  of  a  solitary  abscess  is  near  the  back  of  the 
right  lobe,  but  it  may  be  in  any  part.  Numerous  abscesses 
may  be  present.    The  liver  as  a  whole  is  somewhat  enlarged. 

Symptoms. — These  are  sometimes  acute,  but  in  most  cases 
are  insidious.  There  is  slight  malaise,  with  an  irregular 
temperature,  at  times  normal,  at  other  times  subfebrile,  and, 
again,  highly  febrile.  There  is  profuse  sweating,  especially 
during  sleep.  The  spirits  are  depressed.  The  bowels  are 
often  loose,  but  sometimes  constipated.  Distinct  jaundice 
is  quite  exceptional.  The  patient  usually  lies  on  his  back 
or  right  side.  There  is  sometimes  a  short  cough,  and  in 
some  cases  vomiting.  There  is  pain  with  tenderness  in  the 
hepatic  region.  Pain  in  the  right  shoulder  is  a  common 
symptom,  and  suggests  that  the  abscess  is  near  the  dia- 
phragm. There  may  be  bulging  in  the  region  of  the  liver 
in  front,  or  percussion  at  the  back  may  reveal  an  enlargement 
of  that  organ  upwards  and  to  the  right,  even  though  there  is 
no  downward  enlargement.  The  disease  causes  progressive 
emaciation  and  weakness. 

The  abscess  usually  grows  till  it  reaches  the  surface  of  the 
liver,  and  then,  after  causing  adhesion  of  the  serous  surfaces, 
ruptures  into  the  right  lung,  less  commonly  into  the  digestive 
tract,  still  less  commonly  on  the  surface  of  the  body,  occa- 
sionally into  other  parts  (pericardium,  etc.).  Rupture  may 
give  rise  to  important  symptoms.  Thus,  in  the  case  of 
rupture  into  the  lung,  there  will  be  cough,  expectoration  of 
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blood  and  chocolate-coloured  material,  percussion  dulness  on 
the  right  side,  and  oedema  of  the  chest-wall  from  empyema. 
Rupture  into  the  stomach  may  cause  vomiting  of  material 
from  the  abscess.  Rupture  into  the  bowel  may  be  followed 
by  the  evacuation  of  chocolate-coloured  matter. 

Tropical  abscess  may  run  a  latent  course  until  rupture 
takes  place. 

Diagnosis. — If  hepatic  abscess  is  suspected  in  a  patient 
who  has  been  abroad  and  has  had  dysentery,  and  who  is 
losing  ground  through  persistent  fever  and  malaise,  an 
exploratory  puncture  should  be  made  (under  an  anaesthetic) 
with  a  medium-sized  aspirator  needle.  According  to  Manson 
this  trifling  operation  is  infinitely  less  dangerous  than  pro- 
crastination, and  is  often  curative  by  arresting  a  hepatitis 
before  it  has  reached  the  stage  of  abscess.  If  there  are  no 
localising  signs,  the  needle  should  be  inserted  in  the  seventh 
or  eighth  space  in  the  anterior  axillary  line  ;  if  no  pus  is  found, 
it  should  then  be  inserted  below  the  ribs  slightly  internal 
to  the  nipple  line  ;  and  if  this  fails,  a  third  puncture  should 
be  made  well  below  the  lung  in  the  line  of  the  scapular  angle. 

Prognosis.— If  the  abscess  is  single,  recognised  in  time, 
and  properly  treated  by  incision  and  drainage,  half  the  cases 
recover.  In  rare  instances,  it  dries  in  spontaneously  and 
becomes  obsolete.  If  it  is  allowed  to  go  on  to  rupture, 
death  usually  follows,  sometimes  by  very  gradual  exhaustion. 
Recovery  may,  however,  take  place  after  rupture  into  the 
lung  or  digestive  tract.  The  duration  of  the  disease  varies 
from  weeks  to  years. 

Treatment. — The  abscess  should  be  opened  with  strict 
aseptic  precautions,  and  thoroughly  drained.  If  rupture 
has  already  taken  place  into  the  lung,  stomach  or  intestine, 
an  operation  should  be  performed  only  if  the  purulent  dis- 
charge, fever  and  other  symptoms  continue  serious,  so  that 
the  patient  is  manifestly  losing  ground.  If  the  indications 
are  doubtful,  Manson  recommends  a  change  of  air  as  being 
sometimes  of  great  benefit  in  promoting  healing.  Several 
abscesses  may  have  to  be  treated  one  after  the  other. 

If  the  case  is  seen  in  the  stage  of  hepatitis,  before  an 
abscess  has  actually  formed,  rest  in  bed  and  low  diet  are  the 
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indications.  Unless  the  bowels  are  loose,  saline  laxatives 
should  be  administered.  Large  poultices  should  be  applied 
over  the  liver,  and  ipecacuanha  should  be  employed  as  for 
dysentery.  Chloride  of  ammonium  is  another  drug  of  some 
value. 

vi.  Fatty  Liver. 

In  this  condition  the  hepatic  cells  contain  an  excess  of  fat. 
This  may  be  due  (i)  to  infiltration  or  accumulation,  in  which 
case  fat  is  added  to  the  normal  cell  contents  ;  or  (2)  to 
degeneration,  in  which  fat  replaces  some  of  the  normal 
albuminous  contents  ;  or  (3)  to  a  combination  of  these  two 
conditions,  the  persistent  overloading  with  fat  ultimately 
inducing  degeneration. 

Etiology. — Accumulation  takes  place  in  obesity,  but  in 
the  long-run  degeneration  may  be  added.  Acute  degenera- 
tion takes  place  in  phosphorus  poisoning,  and  to  a  less  extent 
in  acute  yellow  atrophy.  Fatty  liver  is  also  met  with  in 
chronic  alcoholism,  and  in  phthisis  and  other  wasting  dis- 
eases. In  alcoholism,  it  is  probably  due  both  to  excessive 
accumulation  and  to  deficient  oxidation.  With  regard  to 
phthisis  and  other  wasting  diseases,  there  is  a  difference  of 
opinion,  some  holding  that  the  fat  is  infiltrated,  and  others 
that  it  results  from  degeneration.  In  phthisis  the  fat  is 
specially  deposited  in  the  cells  at  the  periphery  of  the 
lobules,  as  if  it  had  been  brought  by  the  portal  vessels. 

Morbid  Anatomy. — In  a  well-marked  case  of  fatty  liver, 
the  organ  is  enlarged,  smooth,  soft,  pale,  greasy  to  the  eye  and 
greasy  to  the  finger.  It  pits  on  pressure  and  floats  in  water. 

Symptoms. — No  symptoms  can  be  referred  to  this  condi- 
tion. The  liver  is  enlarged,  smooth,  soft,  and  free  from 
pain  and  tenderness.  There  is  no  jaundice.  Indeed,  any 
symptoms  from  which  the  patient  suffers,  as  well  as  the  prog- 
nosis and  treatment,  will  depend  upon  the  cause  of  the  fatty 
liver. 

vii.  Amyloid  Degeneration. 

(Albuminoid,  Waxy  or  Lardaceous  Degeneration). 
Etiology.— This  is  part  of  a  process  tending  to  affect 
various  organs  of  the  body.    It  results  from  prolonged  sup- 
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piiration  in  connection  with  tuberculosis  of  the  lungs  or 
bones  ;  from  syphilis,  whether  accompanied  by  suppuration 
or  not,  and  from  some  less  important  causes.  The  introduc- 
tion of  the  antiseptic  system  of  surgery,  and  the  diminished 
prevalence  of  phthisis,  have  naturally  brought  about  a 
decline  in  the  frequency  of  amyloid  disease. 

Morbid  Anatomy.— The  liver  is  heavy,  firm  and  greatly 
enlarged.  The  cut  surface  has  a  waxy  appearance.  A  weak 
solution  of  iodine  renders  the  degenerated  tissue  mahogany 
red.  Gentian  violet  stains  the  amyloid  matter  red  and  the 
normal  tissue  blue.  The  degeneration  commences  in  the 
arteries  and  capillaries,  and  the  swollen  capillaries  press  upon 
the  hepatic  cells  and  cause  them  to  become  fatty  and  to 
undergo  atrophy. 

Symptoms. — Any  symptoms  that  may  be  present  are  due 
to  the  cause  of  the  degeneration  or  to  amyloid  disease  else- 
where. The  liver  is  enlarged,  firm,  smooth  and  painless. 
There  is  no  jaundice.  The  spleen  may  be  enlarged  from  a 
similar  change.  There  may  be  albuminuria  and  dropsy 
from  corresponding  degeneration  in  the  kidneys,  and  diar- 
rhoea from  similar  changes  in  the  intestinal  villi.  A  cause 
will  often  be  recognisable. 

Prognosis. — This  depends  on  the  possibility  of  removing 
the  cause,  e.g.,  bone  disease  of  old  standing  ;  but  as  a  rule 
the  outlook  is  very  unfavourable. 

Treatment. — This  must  be  directed  to  the  removal  of  the 
cause  if  possible,  and  to  the  improvement  of  the  general 
condition  by  good  food,  tonics  and  change  of  air. 

viii.  Tumours  of  the  Liver. 

The  principal  growths  are  primary  and  secondary  cancer, 
primary  and  secondary  sarcoma,  and  angioma. 

Primary  Cancer  is  very  uncommon.  It  has  been 
estimated  that  about  4  per  cent,  of  hepatic  cancers  are 
primary.  Three  varieties  are  described.  In  one,  nodules 
are  found  throughout  the  liver  as  in  secondary  cancer  ;  one 
nodule,  which  may  appear  older,  is  primary,  and  the  others 
are  secondary.  In  a  second  type,  the  liver  is  much  enlarged, 
owing  to  the  presence  of  a  single,  large,  well-defined  tumour. 
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In  the  third  variety,  which  is  rare,  the  cancer  cells  are 
scattered  all  through  the  organ,  and  the  fibrous  tissue  is 
greatly  increased,  so  that  the  liver  may  be  actually  reduced 
in  size. 

Symptoms. — The  disease  occurs  in  middle-aged  and  elderly 
persons.  Physical  examination  furnishes  no  means  of  dis- 
tinguishing it  from  the  much  more  common  secondary 
cancer.  According  to  Hale  White,  the  course  is  more  rapid, 
the  jaundice  less  marked,  and  the  stools  less  pale  than  in  the 
secondary  form. 

Secondary  Cancer  is  very  common.  A  half  of  all  the 
persons  who  die  with  malignant  disease  of  any  organ  have 
secondary  growths  in  the  liver.  The  primary  growth  may 
be  anywhere,  but  its  usual  seat  is  in  the  territory  drained  by 
the  portal  vein— ^.g.,  the  stomach,  gall-bladder,  or  head  of 
the  pancreas.  It  is  probable  that  in  many  cases  of  so-called 
secondary  tumours  of  the  liver,  the  growths  are  really 
tertiary,  the  actual  secondary  growths  being  in  lymph  glands 
connected  with  the  primary  tumour.  The  disease  occurs 
chiefly  at  and  after  middle  life. 

Morbid  Anatomy. — The  condition  varies  greatly.  The 
secondary  growths  may  be  few  or  numerous,  small  or  large, 
soft  or  firm.  The  presence  of  numerous  large  growths  may 
cause  great  deformity  of  the  liver.  The  organ  may  be  several 
times  the  normal  weight.  The  structure  of  the  nodules  will 
vary  according  to  the  primary  growth.  The  larger  nodules 
are  apt  to  degenerate  and  soften  in  the  centre,  and  this  may 
be  followed  by  absorption  and  shrinking,  so  that  a  depres- 
sion or  '  umbilication  '  is  produced  in  the  centre  of  superficial 
nodules.  Adhesions  may  exist  between  the  liver  and  neigh- 
bouring structures,  owing  to  extension  of  the  growth  from 
one  organ  to  another.  Dropsy,  jaundice  and  other  com- 
plications may  be  present. 

Symptoms. — There  are  often  pain  and  tenderness  in  the 
liver,  and  pain  in  the  right  shoulder.  The  liver  may  be  felt 
to  be  enlarged  downwards,  and  to  have  on  its  surface  large 
nodules,  which  may  or  may  not  be  umbilicated.  A  can- 
cerous nodule  is  sometimes  present  at  the  umbilicus.  Super- 
ficial lymph  glands  may  be  enlarged.    The  primary  growth 
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may  be  accessible  to  examination.  Jaundice,  from  com- 
pression of  the  bile-ducts,  is  present  in  about  half  the  cases, 
and  sometimes  becomes  very  dark  ('  black  jaundice 
Ascites,  from  compression  of  the  portal  vessels,  or  from 
involvement  of  the  peritoneum,  is  not  so  common.  Pyrexia 
is  sometimes  present. 

Various  symptoms  from  which  the  patient  suffers  may  be 
due  to  the  primary  tumour,  as  in  cancer  of  the  stomach. 
The  different  phenomena  of  a  cachectic  state  (a  pale,  earthy 
complexion,  weakness,  emaciation  and  ultimately  dropsy) 
supervene,  and  death  usually  takes  place  in  the  course  of 
some  months. 

Diagnosis.— Jaundice  which  persists  for  more  than  a  few 
weeks  in  an  individual  who  has  reached  or  passed  middle 
life  should  be  regarded  with  grave  suspicion.  A  nodular 
enlargement  of  the  liver  under  such  circumstances  renders 
the  diagnosis  of  cancer  almost  certain.  The  development 
of  cachexia  and  the  recognition  of  a  primary  tumour  are  also 
very  important.  It  is  desirable  not  to  mistake  cancerous 
infiltration  of  the  great  omentum  for  enlargement  of  the 
liver.  It  is  sometimes  difficult  to  distinguish  between  gall- 
stones and  malignant  disease  in  or  near  the  gall-bladder  ;  it 
must  also  be  borne  in  mind  that  the  two  sometimes  coexist. 
A  distended  gall-bladder  should  be  distinguished  by  its 
position,  size  and  shape  from  a  growth  in  the  liver.  Various 
other  enlargements  of  the  liver  may  be  excluded  by  the  con- 
comitant symptoms,  or  by  the  absence  of  symptoms. 

Treatment  is  symptomatic. 

Sarcoma. — Primary  sarcoma  is  very  rare.  Secondary 
sarcoma  may  occur  as  a  melano-sarcoma  secondary  to  a 
similar  growth  in  the  eye  or  skin.  It  causes  great  enlarge- 
ment of  the  liver,  the  nature  of  which  may  be  surmised  from 
the  primary  growth,  and  perhaps  from  secondary  tumours 
in  the  lungs  and  skin,  and  from  the  presence  of  melanin  in 
the  urine. 

Angioma  is  rarely  of  clinical  importance. 

^  Black  jaundice  may,  however,  result  from  any  kind  of  obstruc- 
tion of  the  bile-duct. 
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ix.  Disturbances  of  the  Circulation  in  the  Liver. 

Anemia  is  of  no  clinical  importance. 

Active  Hyperemia  of  the  liver  has  been  suggested  as 
the  cause  of  various  symptoms  which  occur  in  persons  who 
eat  and  drink  freely  and  take  insufficient  exercise.  Thus 
there  may  be  a  sense  of  fulness  and  oppression  in  the  hepatic 
region,  a  concentrated  condition  of  the  urine,  headache 
and  depression,  a  furred  tongue,  and  slight  yellowness  of  the 
conjunctivae.  These  phenomena  may  well  be  accounted  for 
by  dyspepsia,  and  the  poisoning  of  the  liver  by  abnormal 
digestive  products  absorbed  from  the  stomach  and  intestine. 

The  treatment  consists  in  taking  sufficient  exercise, 
moderation  in  food  and  drink,  restriction  of  stimulants,  and 
an  occasional  dose  of  blue  pill  at  night  followed  by  an  alka- 
line or  bitter  mineral  water  in  the  morning. 

Passive  HvPERiEMiA  of  the  liver  is  an  important  conse- 
quence of  disablement  of  the  right  side  of  the  heart,  due  to 
emphysema,  disease  of  the  left  heart,  or  some  other  cause. 
The  liver  is  enlarged  and  firm,  and  on  section  has  a  marbled 
appearance  {nutmeg  liver)  due  to  dilatation  of  the  central 
vein,  and  relative  pallor  of  the  periphery  of  the  lobules. 
The  increasing  distension  of  the  lobular  vessels  leads  to 
atrophy  of  the  hepatic  cells. 

Symptoms.— There  may  be  catarrh  of  the  digestive  tract, 
hcTmatemesis,  slight  jaundice  and  even  ascites.  The  liver  is 
enlarged  downwards,  perhaps  extending  below  the  umbihcus, 
and  is  frequently  tender. 

Treatment.— Leeches  should  be  applied  over  the  Hver. 
These  not  only  remove  blood  from  the  engorged  venous 
system,  but  may  also  give  great  relief  to  the  local  pain  and 
tenderness.  A  mercurial  purge  should  be  given  at  the  same 
time,  and  the  bowels  should  be  kept  open  by  salines.  The 
condition  of  the  heart  will  of  course  demand  immediate 
attention. 

X.  Perihepatitis. 

Perihepatitis  may  be  acute  or  chronic,  general  or  localised. 
The  acute  form  may  be  part  of  a  general  peritonitis.  The 
chronic  disease,  more  or  less  localised,  may  result  from  tuber- 
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cular,  syphilitic,  inflammatory  or  other  processes  involving 
the  neighbouring  part  of  the  Uver.  Particular  interest 
attaches  to  the  chronic  general  form,  which  is  characterised 
by  opacity  and  great  thickening  of  the  whole  capsule.  The 
investigations  of  Fagge  and  Hale  "White  suggest  that  the 
condition  is  part  of  a  general  simple  chronic  peritonitis,  and 
that  the  cause  is  Bright's  disease,  the  kidneys  being  usually 
granular.  The  capsule  of  the  spleen  is  often  involved  in  the 
same  way  as  that  of  the  liver  [perisplenitis). 

The  liver  is  not  enlarged,  and  jaundice  is  absent.  The 
most  important  sign  is  ascites,  which  requires  frequent 
tapping,  as  the  fluid  reaccumulates  in  consequence  of  the 
peritonitis.  Along  with  the  ascites  and  the  absence  of 
jaundice  should  be  noted  the  presence  of  granular  kidney. 
Hale  White  points  out  that  the  thickened  omentum  may  be 
felt  as  a  hard  mass  just  above  the  umbilicus  ;  and  that,  as 
the  fluid  collects,  percussion  quickly  becomes  dull  owing  to 
the  shortness  of  the  chronically  inflamed  mesentery  prevent- 
ing the  air-filled  intestines  from  floating  upwards  and 
forwards. 

Treatment. — Paracentesis  must  be  performed  as  required. 

DISEASES  OF  THE  BILIARY  PASSAGES  AND  GALL- 
BLADDER. 

i.  Simple  Catarrh  of  the  Bile- Ducts 
(Simple  Catarrhal  Cholangitis.    Catarrhal  Jaundice). 

Etiology. — Simple  catarrh  of  the  bile-ducts  is  a  disorder 
of  common  occurrence  in  the  first  half  of  life.  It  is  generally 
regarded  as  due  to  extension  from  the  duodenum,  thougli 
some  writers  think  it  commences  in  the  fine  ducts  within  the 
liver.  The  usual  cause  is  irritation  by  abnormal  products  of 
digestion.  The  catarrh  is  associated  as  usual  with  excessive 
secretion  of  mucus,  and  this  tends  to  obstruct  the  small 
orifice  by  which  the  duct  opens  into  the  duodenum.  As  the 
bile  is  secreted  at  very  low  pressure,  absorption  takes  place 
and  jaundice  is  produced. 

Jaundice  of  a  similar  kind  may  follow  a  chill  or  a  fright, 
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may  accompany  infectious  diseases  and  may  occur  in  epi- 
demic form  ;  in  most  or  all  of  these  instances,  catarrh  is  the 
probable  explanation. 

Symptoms. — The  yellowness  of  the  skin  and  conjunctivae 
may  be  practically  the  only  sign  of  the  disease,  or  there  may 
be  slight  dyspeptic  symptoms  with  discomfort  in  the  region 
of  the  liver.  The  stools  are  pale  and  offensive,  the  urine 
bilious  (see  Jaundice,  p.  527),  and  the  pulse  sometimes  slow. 
The  liver  is  occasionally  enlarged,  and  at  the  outset  there 
may  be  elevation  of  temperature. 

Diagnosis. — In  young  subjects  previously  healthy  and 
with  no  signs  of  cachexia,  the  condition  is  clear.  In  middle- 
aged  and  elderly  persons,  particularly  if  the  jaundice  persists 
for  months,  the  question  of  malignant  disease  must  be  care- 
fully considered  ;  the  latter  will  scarcely  be  disproved  even 
if,  for  some  time,  there  is  no  pain,  emaciation  or  discoverable 
tumour. 

Prognosis.— Recovery  generally  takes  place  after  some 
weeks. 

Treatment.— This  consists  chiefly  in  regulation  of  the 
bowels  by  alkaline  aperient  waters,  light  diet,  an  occasional 
dose  of  mercury  with  rhubarb  and  soda,  and  attention  to 
any  existing  sj^mptoms  of  dyspepsia.  The  patient  does  not 
require  to  keep  in  bed,  unless  there  is  considerable  digestive 
disturbance.  Sodium  salicylate  may  be  given,  since  it 
induces  the  liver  to  secrete  more  watery  bile,  and  bile  under 
higher  pressure  than  in  normal  circumstances.  Taraxacum 
has  long  been  supposed  to  have  a  special  influence  on  the 
liver,  and  may  be  prescribed  in  an  alkaline  tonic  mixture. 

ii.  Infective  Cholangitis. 

Infective  cholangitis  is  usually  the  result  of  gallstones,  but 
it  may  be  due  to  prolonged  obstruction  by  mahgnant  disease, 
worm's,  or  foreign  bodies  ;  or  it  may  result  from  suppurative 
pylephlebitis.    Microbes  are  the  immediate  cause. 

Morbid  Anatomy.— There  is  at  first  catarrh  with  lymphan- 
gitis. Later  on  there  is  suppuration,  and  the  bile-ducts  m 
the  liver  may  be  converted  into  abscess  cavities.  The  mfec- 
tion  may  extend  through  their  walls  and  cause  inflammation 
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of  the  portal  veins  (pylephlebitis).  There  is  often  simulta- 
neous suppuration  of  the  gall-bladder. 

Symptoms. — Attacks  of  intermittent  fever  with  rigors, 
sweating  and  jaundice  are  the  principal  clinical  evidence  of 
the  disease.  These  attacks  of  hepatic  intermittent  fever  may 
occur  from  time  to  time  for  years  without  necessarily 
pointing  to  suppuration.  But  if  the  general  symptoms  are 
severe  and  continuous,  and  associated  with  enlargement  and 
tenderness  of  the  liver  and  of  the  gall-bladder,  suppuration 
is  probable. 

Prognosis.— When  suppuration  has  set  in,  the  prognosis 
is  very  unfavourable. 

Treatment.— This  consists  in  removing  the  cause,  which 
usuaUy  means  opening  and  emptying  the  gall-bladder. 
This  should  be  drained  until  the  fever  subsides. 


iii.  Obstruction  of  the  Common  Bile- Duct. 

This  may  be  due  to  gallstones,  to  cicatricial  contraction 
foUowing  injury  by  gaUstones,  to  round  worms,  or  to  malig- 
nant disease  of  the  duct.  More  commonly  it  is  due  to 
pressure  by  some  neighbouring  tumour,  especially  of  the 
pancreas  or  of  lymph  glands.  The  consequence  is  dilatation 
of  the  ducts,  with  persistent  jaundice.  The  obstruction  due 
to  the  presence  of  gallstones  is  commonly  imperfect,  so  that 
some  bile  passes,  and  the  jaundice  varies  from  time  to  time  ; 
m  such  cases,  attacks  of  intermittent  fever  are  common,  and 
there  is  probably  a  history  of  hepatic  colic.  In  obstruction 
duetto  pressure  from  outside,  the  jaundice  is  likely  to  persist 
or  become  deeper,  and  primary  or  secondary  tumours  may 
be  recognisable. 

Congenital  obliteration  of  the  bile-dmts  is  usually  due  it 
would  appear,  to  descending  inflammation  secondary'  to 
intra-uterme  cirrhosis  of  the  liver.  It  is  characterised  by 
severe  obstructive  jaundice,  hemorrhages,  cholemia,  and  a 
latal  issue.  The  liver  is  enlarged  by  a  mixed  cirrhosis,  and 
the  spleen  also  is  enlarged. 
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iv.  Cancer  of  the  Bile-Ducts. 

This  is  rarely  primary.  It  generally  involves  the  common 
bile-duct,  and  gives  rise  to  dilatation  of  the  ducts  and  gall- 
bladder, with  early  and  persistent  jaundice. 

V.  Catarrhal  Cholecystitis 
(Simple  Catarrh  of  the  Gall-bladder). 

Simple  catarrh  of  the  gall-bladder  often  accompanies 
catarrh  of  the  bile-ducts.  The  most  important  cause  is 
digestive  disturbance,  and  the  most  important  result  is  the 
promotion  of  gallstone  formation. 

vi.  Infective  Cholecystitis. 

Infective  cholecystitis  occurs  in  connection  with  gall- 
stones, and  in  enteric  and  other  infectious  fevers.  It  is 
favoured  by  simple  catarrh.  Pyogenic  microbes  are  the 
immediate  cause.  Gallstones  are  a  common  result.  The 
bladder  becomes  distended  with  a  more  or  less  purulent  fluid 
{empyema  of  the  gall-bladder). 

The  symptoms  include  pain  and  tenderness  in  the  hepatic 
region,  abdominal  distension,  and  fever,  but  not  as  a  rule 
jaundice. 

In  a  few  cases,  described  as  phlegmonous,  the  infection 
spreads  through  the  wall  and  causes  perforation  and  peri- 
tonitis. 

The  treatment  consists  in  prompt  incision,  evacuation  and 
drainage  of  the  gall-bladder. 

vii.  Cancer  of  the  Gall- Bladder. 

Cancer  of  the  gall-bladder,  when  primary,  is  almost 
always  associated  with  gallstones,  a  fact  which  explains  why 
this  growth  is  several  times  more  common  m  women  than  m 
men  Cancer  is  doubtless  often  due  to  the  irritation  of  gall- 
stones but,  on  the  other  hand,  it  is  probable  that  cancer, 
either  bv  exciting  catarrh,  or  by  causing  obstruction,  favours 
the  development  of  calcuU.    Secondary  tumours  grow  in 
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the  liver,  so  that  the  diagnosis  may  be  difficult,  but  in  most 
cases  a  tumour  of  the  gall-bladder  can  be  felt.  A  history  of 
hepatic  colic  is  important. 

viii.  Gallstones 
(Cholelithiasis). 

Etiology. — So  far  as  is  known,  the  first  element  in  the 
production  of  gallstones  is  a  catarrh  of  the  biliary  tract, 
whether  due  to  the  Bacillus  coH  or  to  some  other  agency. 
The  catarrh  on  the  one  hand  causes  shedding  of  the  epi- 
thelium, which  may  constitute  a  nucleus  for  a  stone,  and,  on 
the  other  hand,  is  characterised  by  excessive  secretion  of 
mucus  which  is  rich  in  cholesterin  and  bilirubin-calcium . 
The  precipitation  of  the  two  substances  last  named  gives 
rise  to  calculus.  This  may  form  in  the  ducts,  but  is  much 
more  common  in  the  gall-bladder  on  account  of  the  greater 
stagnation  of  bile.  Any  cause  of  catarrh  in  the  gall-bladder 
or  ducts  may  thus  be  regarded  as  a  cause  of  gallstones.  As 
enteric  fever  is  occasionally  complicated  by  cholecystitis,  it 
may  be  regarded  as  an  indirect  cause  of  gallstones.  Gall- 
stones are  several  times  as  common  in  women  as  in  men,  and 
this  arises  from  various  circumstances,  including  tight-lacing, 
pregnancy,  and  sedentary  habits,  all  of  which  prevent  free 
movement  of  the  diaphragm,  and  thus  favour  stagnation  of 
bile.  Gallstones  seldom  occur  in  subjects  under  thirty  years 
of  age  ;  but  after  that  age,  the  tendency  increases  with  each 
succeeding  year  of  life.  The  influence  of  age  is  doubtless 
largely  due  to  lack  of  exercise. 

Characters  of  Gallstones.— Solitary  gahstones  are  spherical 
or  ovoid,  and  often  consist  of  almost  pure  cholesterin,  in 
which  case  they  are  nodular,  amber-coloured,  and  glistening. 
They  float  in  water.  Multiple  gallstones  are  more  common, 
and  are  faceted  from  mutual  pressure.  They  usually  con- 
tain, in  addition  to  cholesterin,  a  good  deal  of  bile-pigment 
with  calcium  salts.  These  stones  are  grayish,  brown  or 
black.  There  may  be  only  two  or  three,  or  there  may  be 
hundreds  present.  They  may  be  of  considerable  size,  or  as 
small  as  grains  of  sand. 
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Symptoms. — Calculi  may  remain  in  the  gall-bladder  for  an 
indefinite  period  without  causing  any  trouble,  and  in  most 
cases  they  never  excite  symptoms  at  all.  Often,  however, 
a  stone  passes  into  the  ducts,  and  when  passing  through,  or 
impacted  in  the  biliary  passages,  it  gives  rise  to  important 
symptoms. 

Hepatic  colic  (biliary  or  gallstone  colic). — This  is  usually, 
but  not  invariably,  produced  when  a  stone  enters  the  cystic 
duct  or  common  bile-duct.  The  onset  of  an  attack  seems 
often  to  be  related  to  the  passage  of  chyme  into  the  duo- 
denum, since  the  pain  frequently  sets  in  three  or  four  hours 
after  a  meal.  It  often  begins  at  night.  In  a  typical  case, 
pain  of  intense  severity  sets  in  suddenty  in  the  right  hypo- 
chondrium,  and  radiates  over  the  abdomen  and  into  the  back 
and  shoulder.  The  patient  writhes  in  his  agonj^.  There  is 
severe  and  repeated  vomiting,  with  sweating  and  a  feeble 
pulse.  At  the  outset  there  may  be  rigors  and  pyrexia.  In 
half  or  more  of  the  cases,  jaundice  supervenes,  indicating 
that  the  stone  has  been  in  the  common  duct.  There  is 
great  tenderness  in  the  hypochondrium,  and  in  some  in- 
stances the  liver  is  enlarged.  The  gall-bladder  also  may  be 
enlarged  and  tender. 

Some  attacks  are  quite  trifling.  On  the  other  hand,  in  a 
feeble  subject,  a  severe  attack  may  in  rare  cases  cause  fatal 
collapse. 

The  pain  in  an  ordinary  case  passes  off  after  some  hours, 
but  it  may  continue  for  days.  It  is  brought  to  an  end  by 
the  escape  of  the  stone  from  the  cystic  duct  into  the  common 
bile-duct. 

The  stone  may  not  escape  at  once,  or  at  all,  into  the 
duodenum,  but  may  become  impacted  in  the  cystic  duct  or 
common  duct. 

Impaction  in  the  cystic  duct  leads  to  distension  of  the  gall- 
bladder, at  first  by  bile,  but  ultimately  by  a  clear  mucous 
fluid.  This  may  give  rise  to  a  large  tumour  projecting 
downwards  from  the  liver.  Later  on,  the  gall-bladder 
may  undergo  atrophy.  Or  impaction  may  lead  to 
acute  inflammation,  which  is  either  simple,  or  more 
commonlv  suppurative.     The  empyema  thus  produced 


DISEASES  OF  THE  BILIARY  PASSAr^ES  551 


may  rupture,  or  ma}^  dry  in  and  become  infiltrated  by 
lime-salts. 

Impaction  in  the  common  duct  is  usually  close  to  the 
duodenal  orifice,  the  narrowest  part  of  this  duct.  Jaundice 
is  thus  a  common  result,  and  may  be  intensified  by  secondary 
catarrh  ;  but  if  the  stone  remains  movable  behind  the  narrow 
orifice,  there  may  be  but  little  jaundice;  or,  again,  there  may 
be  jaundice  which  varies  greatly  from  time  to  time  during 
a  period  of  months  or  years.  In  such  cases,  where  the  stone 
acts  like  a  ball-valve,  hepatic  intermittent  fever  may  be  well 
marked,  each  paroxysm  being  associated  with  hepatic  pain 
and  gastric  disturbance,  and  followed  by  increase  in  the 
jaundice.  The  gall-bladder  is  seldom  dilated  (although 
when  the  common  duct  is  obstructed  from  other  causes  than 
gallstones  it  is  generally  dilated).  Impaction  in  this  duct 
may  further  lead  to  cholangitis,  which  may  be  at  first  simple, 
but  is  very  apt  to  become  infective  ;  in  the  latter  case  there 
may  or  may  not  be  suppuration.    (See  Cholangitis,  p.  546). 

Biliary  fistula  occasionally  develops,  a  communication 
being  established  between  the  gall-bladder  and  the  surface, 
through  the  skin  ;  or  between  the  gall-bladder  and  the 
duodenum,  colon,  or  some  other  canal  or  cavity.  Fistulae 
opening  into  the  intestine  may  cause  no  symptoms. 

Intestinal  obstruction  is  another  complication.  The  stone 
has  generally  ulcerated  from  the  gall-bladder  into  the 
duodenum,  and  been  arrested  at  the  ileo-caecal  valve.  The 
stone  is  usually  passed  spontaneously  after  a  time,  though 
the  process  may  be  painful. 

Cancer  of  the  gall-bladder  is  sometimes  associated,  as  cause 
or  effect,  with  gallstones.    (See  p.  548.) 

Diagnosis.— The  variabihty  in  the  severity  of  attacks  of 
hepatic  colic  should  alwa3rs  be  borne  in  mind,  and  also  the 
further  fact  that  gallstone  colic  generally  occurs  in  repeated 
attacks.  Moreover , repeated  attacks  of  j aundice  point  to  gall- 
stones. For  some  weeks  after  a  supposed  attack  these  should 
be  regularly  looked  for  in  the  motions.  The  latter  should 
be  broken  up  with  a  stick  on  a  sieve  and  carefully  washed. 

Treatment.— During  an  attack,  the  patient  should  have 
morphine  bypodermically,  and,  if  need  be,  chloroform  by 
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inhalation  till  the  morphine  has  time  to  act.  A  hot  bath, 
hot  fomentations,  and  an  abundance  of  hot  drinks  are  also 
to  be  recommended. 

In  the  intervals  the  dietary  must  be  carefully  arranged, 
regular  exercise  should  be  taken,  and  the  bowels  should  be 
slightly  relaxed  by  the  use  every  morning  of  Carlsbad  water. 
Water  should  be  drunk  freely  at  bedtime  and  on  rising,  and 
also  between  meals,  but  not  with  food.  Every  endeavour 
should  be  made,  by  the  help  of  alkalies,  acids,  bitters,  and 
an  occasional  dose  of  mercury,  to  remove  any  catarrh  of 
the  digestive  tract. 

Various  remedies  have  been  employed  to  dissolve  stones 
in  the  gall-bladder  {e.g.,  olive  oil,  or  Durande's  mixture  of 
ether  and  turpentine),  but  there  is  no  satisfactory  evidence 
that  such  solution  ever  takes  place,  though  in  my  own 
experience  olive  oil  has  appeared  in  some  cases  to  be  the 
means  of  preventing  recurrence  of  the  attacks.  Frequently 
recurring  attacks  of  colic,  persistent  jaundice  due  to  im- 
paction, and  any  evidence  of  acute  inflammatory  processes 
commencing  in  or  around  the  gall-bladder  may  be  regarded 
as  indications  for  surgical  intervention. 

DISEASES  OF  THE  PANCREAS. 

i.  General  Considerations. 

The  internal  secretion  of  the  pancreas  is  produced  by  the 
islands  of  Langerhans,  and  has  to  do  with  the  assimilation  of 
carbohydrates.  The  external  secretion  is  produced  by  the 
secreting  cells  of  the  pancreas,  is  poured  into  the  duct  of 
Wirsung,  reaches  the  duodenum  through  the  diverticulum 
of  Vater,  and  acts  as  a  powerful  digestive  juice.  Disease  of 
the  pancreas  may  damage  the  islands  of  Langerhans,  or  the 
parenchyma  of  the  gland,  or  both,  and  may  thus  interfere 
with  the  internal  or  with  the  external  secretion,  or  with  both. 

In  connection  with  the  subject  of  diabetes,  it  was  pointed 
out  that  experimental  removal  of  the  whole  of  the  pancreas 
gives  rise  to  diabetes.  It  is  now  known  that  any  lesion  which 
destroys  the  islands  of  Langerhans  has  the  same  effect.  The 
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most  common  lesion  of  this  kind,  according  to  Moynihan,  is 
a  hyaline  degeneration  of  the  islands.  In  the  terminal  stage 
of  hcemochromatosis,  a  rare  disease  in  wliich  pigmentation 
takes  place  in  the  skin  and  many  other  parts  of  the  body, 
and  in  which  there  is  multilobular  cirrhosis  of  the  liver  and 
cirrhosis  of  the  pancreas,  the  chronic  interacinar  pancreatitis 
ultimately  involves  the  islands  of  Langerhans,  and  brings 
about  diabetes  {bronzed  diabetes). 

When  the  external  secretion  of  the  pancreas  is  entirely 
absent  from  the  intestine,  the  stools  are  often  quite  distinc- 
tive, being  grayish-white,  pultaceous,  and  remarkably 
bulky.  This  peculiar  colour  is  present  even  in  cases  where 
all  the  bile  passes  into  the  intestine  ;  it  is  uncertain  whether 
this  is  because  the  fat  in  the  stools  is  so  abundant  as  to  con- 
ceal the  bile-pigment,  or  whether  the  latter,  in  the  absence 
of  the  pancreatic  juice,  is  absorbed  from  the  intestine.  But 
the  presence  of  fat  in  the  stools  (steatorrhcea)  is,  by  itself,  no 
evidence  of  pancreatic  disease,  since  it  may  occur  in  intes- 
tinal and  mesenteric  gland  disease,  and  even  in  health. 
Absence  of  the  pancreatic  juice  may  allow  of  undigested 
proteid  matter  such  as  muscle  fibre  passing  away  in  the 
evacuations  (azotorrhcea)  ;  but  so  many  fallacies  may  arise 
through  changes  in  the  patient's  diet,  and  the  presence  of 
gastric  or  intestinal  catarrh,  that  no  great  value  can  as  yet 
be  attached  to  this  symptom.  As  Moynihan  points  out, 
however,  steatorrhcea  and  azotorrhcea  together,  in  the 
absence  of  jaundice,  point  strongly  to  pancreatic  disease  ; 
while  a  combination  of  steatorrhcea,  azotorrhcea,  diabetes, 
and  epigastric  tumour  is  conclusive  evidence  of  such 
disease. 

Sahli  has  introduced  the  use  of  glutoid  capsules  containing 
iodoform,  which  can  withstand  the  action  of  the  gastric 
juice  for  a  considerable  time,  but  which  on  reaching  the 
mtestme  undergo  digestion  if  pancreatic  juice  is  present.  In 
this  way  the  iodoform  is  liberated,  and  the  iodine  reaction 
can  be  obtained  in  the  saliva  by  testing  with  nitric  acid  and 
chloroform,  the  former  setting  free  the  iodine,  which  gives  a 
pmk  colour  to  the  latter.  Salol  mav  be  used  for  this  purpose 
m  the  same  way  as  in  testing  the  motor  power  of  the  stomach 
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but  it  is  obvious  that  eacli  form  of  SahWs  test  presupposes 
that  the  motor  power  of  the  stomach  is  nearly  normal. 

Since  the  common  bile-duct  and  the  duct  of  Wirsung  join 
to  form  the  ampulla  or  diverticulum  of  Vater,  the  short, 
common  channel  by  which  they  discharge  their  contents 
into  the  duodenum,  close  to  the  head  of  the  pancreas,  it  is 
not  surprising  that  various  diseases  of  the  pancreas  and  its 
duct  may  give  rise  to  jaundice.  A  group  of  symptoms 
which  is  very  suggestive  of  primary  cancer  of  the  pancreas 
consists  of  deep-seated  pain  in  the  epigastrium  or  right 
hypochondrium,  progressive  emaciation,  jaundice,  and  dis- 
tension of  the  gall-bladder,  but  without  a  history  of  hepatic 
colic,  and  without  definite  signs  of  gastric  carcinoma. 
According  to  '  Courvoisier's  law,'  persistent  jaundice  with 
distension  of  the  gall-bladder  depends  upon  cancer  of  the 
head  of  the  pancreas. 

ii.  Pancreatitis. 

Acute  H.^morrhagic  Pancreatitis  is  a  rare  disease,  and 
occurs  chiefly  in  adult  males.  Alcoholism  and  cholelithiasis 
are  among  the  possible  causes.  It  may  be  produced  experi- 
mentally by  injecting  artificial  gastric  juice  or  sterile  bile 
into  the  duct  of  Wirsung,  and  it  has  been  observed  in  man 
in  a  case  where  a  gallstone  obstructed  the  duodenal  orifice 
of  the  ampulla  of  Vater  in  such  a  way  that  bile  passed  into 
the  pancreatic  duct. 

Symptoms.— These  include  severe  pain  setting  in  suddenly 
in  the  region  of  the  pancreas  and  followed  by  vomitmg, 
abdominal  distension  and  collapse,  with  death  after  a  few 
days.  The  pancreas  is  found  to  be  enlarged,  with  some  of 
its  cells  necrosed  and  its  tissue  infiltrated  with  blood  and 
round  cells.  In  this,  as  in  all  kinds  of  pancreatic  disease, 
there  may  be  necrosis  of  fatty  tissue  in  the  pancreas,  omen- 
tum and  elsewhere.    (See  p.  557.) 

Treatment.— As  the  intense  pain  and  collapse  are  largely 
attributable  to  pressure  upon  the  neighbouring  plexuses, 
laparotomy  is  justifiable  when  this  condition  is  suspected. 
Drainage  of  the  gall-bladder  cures  or  relieves  some  of  the 
cases. 
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Suppurative  Pancreatitis  may  be  represented  by  a  single 
abscess,  or  by  multiple  small  abscesses.  In  addition  to  the 
general  symptoms  of  suppuration,  the  existence  of  tumour 
in  the  pancreatic  region  is  important  in  diagnosis. 

Gangrenous  Pancreatitis  may  follow  inflammation  of, 
or  haemorrhage  into,  the  gland.  The  symptoms  are  the  same 
as  those  of  suppurative  inflammation.  Occasionally  the 
necrosed  organ  is  spontaneously  evacuated  with  the  faeces, 
and  recovery  takes  place. 

Chronic  Pancreatitis  is  characterised  by  overgrowth 
of  fibrous  tissue  and  atrophy  of  the  glandular  elements. 
Among  the  causes  are  alcoholism  ;  extension  from  neigh- 
bouring lesions — e.g.,  a  gastric  ulcer  ;  passive  hyperaemia  in 
heart  disease  ;  and  obstruction  of  the  duct  of  Wirsung. 

Two  types  of  chronic  interstitial  pancreatitis  are  recog- 
nised, (i)  In  the  interlobular  variety  the  islands  of  Langer- 
hans  escape.  Among  the  causes  of  this  type  is  occlusion  of 
the  duct.  (2)  In  the  inter  acinar  variety,  the  process  is  more 
diffuse,  and  the  islands  are  involved. 

The  symptoms  are  not  distinctive,  but  the  condition  is 
important  because  it  may  cause  obstruction  of  the  common 
bile-duct  and  jaundice,  which  may  be  wrongly  attributed  to 
cancer  or  gallstones  ;  and  because  it  may  be  associated  with 
diabetes  (including  the  terminal  diabetes  of  hemochroma- 
tosis). 

iii.  Pancreatic  Haemorrhage. 

This  is  a  rare  condition,  and  (apart  from  inflammation)  of 
unknown  causation.  It  is  a  cause  of  sudden  death.  In  the 
midst  of  apparent  health,  the  individual  is  seized  with  intense 
pain  in  the  upper  part  of  the  abdomen,  with  nausea  and 
vomiting.  Collapse  may  lead  to  death  in  a  few  hours.  The 
whole  gland  may  be  destroyed  by  the  haemorrhage,  and  the 
blood  may  spread  into  neighbouring  parts. 

Operation  would  be  justifiable  to  relieve  the  pressure  on 
nerve  plexuses. 
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iv.  Pancreatic  Cysts. 

The  causes  to  which  these  cysts  have  been  attributed  are 
varied,  and  include  blows  on  the  abdomen  and  inflammatory 
conditions.  They  are  occasionally  retention  cysts  due  to 
obstruction  of  the  duct  of  Wirsung.  Sometimes  they  may 
be  part  of  a  cystic  adenoma  of  the  gland.  The  cyst  develops 
in  the  upper  part  of  the  abdomen,  behind  the  stomach  and 
transverse  colon.  It  usually  tends  to  advance  towards  the 
anterior  abdominal  wall  between  these  two  organs,  but  less 
commonly  it  is  above  or  below  both  of  them.  The  contents 
are  often  brownish  or  reddish  in  colour. 

There  may  be  no  symptoms  until  the  growth  attains  some 
size  and  weight.  Pain  and  vomiting,  however,  may  occur  ; 
and  jaundice,  glycosuria,  emaciation,  and  temporary  de- 
crease in  the  size  of  the  cyst  are  occasional  features.  The 
cyst  does  not  move  with  respiration,  and  is  scarcely  movable 
by  the  hand. 

The  treatment  consists  in  evacuation  or  possibly  extirpa- 
tion of  the  cvst. 

V,  Tumours  of  the  Pancreas. 

The  principal  tumour  is  scirrhous  cancer,  and  this  usually 
involves  the  head  of  the  gland.  Secondary  growths  develop 
in  the  portal  glands  and  the  liver. 

The  symptoms  include  constant  pain  in  the  upper  abdo- 
men ;  marked  and  persistent  jaundice  (due  to  pressure  on 
the  bile-ducts  by  the  pancreatic  tumour  or  by  a  secondary 
growth  in  the  lymph  glands)  ;  distension  of  the  gall-bladder  ; 
vomiting  ;  emaciation  ;  and  occasionally  steatorrhoea,  glyco- 
suria, or  tumour  in  the  epigastrium.    (See  p.  553-) 

The  treatment  is  mainly  symptomatic,  but  a  few  cases  have 
recovered  after  operation. 

vi.  Pancreatic  Calculi. 

Concretions  consisting  of  lime  salts  are  found  in  the 
pancreatic  duct  in  rare  instances.  They  may  cause 
obstruction  of  the  duct  with  dilatation,  retention  cysts  or 
inflammation. 
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vii.  Fat  Necrosis. 

This  may  occur  in  connection  with  any  kind  of  pancreatic 
disease,  and  is  sometimes  observed  when  the  pancreas 
appears  to  be  healthy.    The  necrotic  foci  are  often  of  about 
the  size  of  a  pin's  head,  but  are  occasionally  much  larger. 
The  condition  is  most  common  in  the  peritoneum,  especially 
near  the  pancreas,  but  it  occurs  in  the  pancreas  itself,  and 
occasionally  elsewhere,  e.g.,  in  the  pericardial  fat,  sub- 
cutaneous fat,  and  bone-marrow.    It  is  most  common  in 
the  acute  hsemorrhagic  and  necrotic  varieties  of  pancreatitis, 
and  is  due  to  the  action  of  the  fat-splitting  ferment  of  the 
pancreatic  juice  (lipase).    The  fat  in  the  fat-cells  is  broken 
up  into  fatty  acid  and  glycerin.    The  fatty  acid  is  at  first 
deposited  in  the  cell  in  the  form  of  acicular  crystals,  and  then 
combines  with  the  calcium  salts  to  form  a  soap,  while  the 
glycerin. is  absorbed.    Fat  necrosis  is  due  to  lesions  of  the 
pancreas  which  allow  the  pancreatic  secretion  to  escape 
from  the  duct  into  the  tissues. 


viii.  Pancreatic  Infantilism. 

Bramwell  has  recorded  a  case  of  retarded  development 
with  chronic  diarrhoea  in  which  there  was  defect  Or  absence 
of  the  pancreatic  secretion,  and  in  which  great  improvement 
took  place  under  treatment  by  a  glycerin  extract  of  pancreas. 


DISEASES  OF  THE  PERITONEUM, 
i.  Ascites 

(Hydroperitoneum.   Dropsy  of  the  Peritoneum). 

This  condition  is  characterised  by  the  presence  of  an 
excess  of  serous  fluid  in  the  peritoneal  cavity.  The  fluid 
has  a  pale  straw  colour,  contains  albumen,  and  has  a  specific 
gravity  of  about  1015.  Ascites  may  be  part  of  a  general 
dropsy  as  m  kidney  disease,  or  in  disablement  of  the  right 
ventricle  through  disease  of  the  lungs  or  left  side  of  the  heart. 
Or  It  may  be  due  to  obstruction  of  the  portal  vein  or  its 
branches  by  thrombosis,,  or  by  compression,  the  latter  being 
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due,  e.g.,  to  cirrhosis  of  the  hver,  tumours  in  the  Uver,  or  a 
tumour  in  the  portal  fissure.  Or,  again,  it  may  be  due  to 
disease  of  the  peritoneum  itself,  e.g.,  inflammation,  tuber- 
culosis and  cancer,  though  in  these  instances  the  fluid  may 
be  inflammatory  rather  than  dropsical. 

In  rare  cases,  ascitic  fluid  is  milky  from  the  presence  of 
chyle  which  has  escaped  from  ruptured  lacteal  vessels 
{chylous  ascites). 

Physical  Signs.— The  abdomen  is  enlarged.  In  well- 
marked  cases,  if  the  patient  is  sitting  up,  it  bulges  forwards  ; 
if  he  is  lying  down,  it  bulges  speciaUy  in  the  flanks.  If  it 
persists  for  some  time,  linecB  alhicantes  develop  through  over- 
stretching of  the  skin.  The  girth  is  of  course  increased.  In 
severe  cases,  the  upward  pressure  on  the  diaphragm  may 
cause  considerable  interference  with  respiration. 

The  fluid  gravitates  to  the  dependent  parts  of  the  abdo- 
men, so  that  as  the  patient  lies  on  his  back,  percussion  is  duU 
in  the  flanks,  and  clear  in  the  anterior  or  at  least  upper 
anterior  part  of  the  abdomen  to  which  the  intestines  float. 
If  the  patient  turns  round  on  one  side,  the  dulness  will  extend 
further  towards  the  middle  line  from  that  side,  whUst  the 
side  that  is  uppermost  becomes  clear  to  percussion. 

Fluctuation  as  an  evidence  of  ascites  is  obtained  by  placmg 
one  hand  in  contact  with  one  side  of  the  abdomen,  and 
tapping  the  other  side  with  one  or  two  fingers  of  the  other 
hand.  To  prevent  a  wave  being  transmitted  along  the 
anterior  abdominal  wall,  it  is  weU  that  an  assistant  should 
place  the  edge  of  his  hand  along  the  middle  line  of  the 

abdomen.  .      ,        .  ^ 

OccasionaUy  the  method  of  displacement  is  of  service. 
When  a  soHd  body,  such  as  an  enlarged  liver  or  an  abdominal 
tumour,  is  separated  from  the  anterior  abdommal  wall  by  a 
layer  of  ascitic  fluid,  if  the  hand  be  placed  over  that  solid 
body  and  the  fingers  be  then  suddenly  flexed,  they  displace 
the  fluid  and  come  suddenly  against  the  hard  object^ 

Diagnosis.-This  is  not  always  easy,  and  Y^t  g^^^^ 
importance  with  a  view  to  treatment.  A  greatly  d^stended 
'ZTLy  simulate  ascites;  but  the  bladder  causes  is- 
tension  and  duU  percussion  in  the  lower  anterior  part  of  the 
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abdomen  and  not  in  the  flanks.  If  there  is  any  doubt,  the 
catheter  ought  to  be  employed.  An  ovarian  cyst  causes 
dulness  in  front,  while  the  flanks  are  clear  ;  the  tumour 
begins  in  one  side  of  the  abdomen  ;  and  vaginal  examination 
may  give  valuable  information. 

Treatment. — When  ascites  is  due  to  cardiac  disability  or  to 
renal  disease,  purgatives  are  indicated.  If  these  prove  in- 
suflicient,  or  if  at  the  first  the  abdominal  dropsy  causes  great 
distress,  the  peritoneal  cavity  should  be  drained  by  Southey's 
tubes  or  by  the  aspirator.  This  method  of  treatment  is  also 
to  be  employed  in  the  ascites  of  liver  disease.  If  the  effusion 
shows  a  strong  tendency  to  recur,  Barr's  plan  of  injecting 
adrenalin  chloride  solution  (2  or  3  drachms)  may  be  tried. 


ii.  Acute  General  Peritonitis. 

This  disease  is  very  often  secondary  to  a  lesion  of  an 
abdominal  organ.  Either  inflammation  extends  from  the 
viscus,  or  a  hohow  viscus  ruptures  and  allows  its  contents, 
including  microbes,  to  enter  the  peritoneal  cavity.  Appen- 
dicitis is  one  of  the  most  common  causes,  and  among  the 
others  are  perforation  of  a  gastric  or  intestinal  ulcer,  internal 
strangulation  of  the  bowel,  extension  from  salpingitis,  and 
accidental  and  operative  wounds  penetrating  the  abdominal 
wall.  Peritonitis  occasionahy  supervenes  in  a  late  stage  of 
Bright's  disease. 

Peritonitis  is  almost  always  due  to  microbes,  and  these 
usually  reach  the  abdomen,  either  from  the  digestive  tract, 
or  by  wounds  from  without.  In  the  uncommon  primary 
form,  however,  access  may  possibly  be  gained  by  the  blood, 
or  by  the  lymphatic  system,  or  in  some  other  way.  The 
prmcipal  organisms  are  the  Streptococcus,  Staphylococcus 
aureus,  Pneumococcus,  and  Bacillus  coli.  The  tubercle 
bacillus  is  occasionally  a  cause  of  very  acute  peritonitis. 
In  a  large  proportion  of  cases  the  Streptococcus  is  at  fault. 
The  Bacillus  coli  is  found  in  nearly  aU  perforative  cases. 

Morbid  Anatomy.— The  peritoneum  is  at  first  reddened, 
and  as  the  intestine  quickly  becomes  dilated,  the  redness  is 
most  marked  in  the  spaces  between  the  coils  of  intestine 
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where  the  pressure  is  least.  Lymph  (fibrin  with  leucocytes) 
is  soon  exuded, and  glues  the  loops  of  bowel  together,  and  in 
addition  there  may  be  serum  in  either  large  or  small  quantity. 
The  serum  may  be  so  turbid  as  to  suggest  pus,  or  the  exuda- 
tion may  be  frankly  purulent.  Sometimes  the  effusion  is 
hemorrhagic.  If  perforation  of  the  stomach  or  intestine 
has  been  the  cause  of  the  inflammation,  gastric  or  intestinal 
contents  may  be  present  in  the  abdominal  cavity. 

Symptoms.— There  may  be  shivering  at  first,  but  one  of  the 
most  constant  of  the  early  symptoms  is  severe  pain  in  the 
abdomen.    In  the  perforation  of  enteric,  one  of  the  most 
important  early  signs  is  the  abrupt  change  in  the  patient's 
appearance.    The  pain  is  at  first  general,  but  after  a  time 
it  is  often  localised  in  the  umbihcal  region.    It  is  often 
accompanied  by  intense  tenderness,  and  is  aggravated  by 
movement,  e.g.,  in  coughing,  vomiting,  and  breathing.  The 
abdominal  waU  is  more  or  less  rigid,  and  the  legs  are  often 
drawn  up  to  relax  the  tension.    Diaphragmatic  breathing  is 
in  abeyance.    Vomiting  sets  in  early  and  causes  much  suffer- 
ing.   First  the  stomach  contents  are  brought  up,  then  yeUow 
or  green  material,  and  ultimately,  in  some  cases,  brown 
matter  with  an  odour  suggestive  of  faeces.    There  is  usuaUy 
moderate,  and  in  some  cases  high,  fever,  but  in  very  severe 
cases  there  may  be  no  elevation  of  temperature.    The  pulse 
is  rapid,  smaU  and  hard  (wiry).    The  abdomen  becomes  dis- 
tended owing  to  the  great  distension  of  the  intestmes,  which 
results  from  paralysis  of  their  walls.    This  excessive  tym- 
panitic distension  of  the  abdomen  is  called  tympanites  or 
meteorism.    Though  percussion  generally  yields  a  tympanitic 
note  over  the  abdomen,  a  dull  note  may  be  obtained  m  the 
flanks  if  the  effusion  is  considerable  ;  and,  indeed,  the 
presence  of  free  fluid  may  be  recognisable  as  early  as  two 
hours  after  the  onset.    If  the  exudation  glues  together  the 
loops  of  bowel,  this  dulness  may  not  shift  with  changes  ol 
posture     Obliteration  of  the  hepatic  dulness  is  one  of  the 
recognised  signs  of  rupture  of  an  air-filled  viscus  mto  the 
peritoneum,  but  this  sign  may  be  due  to  flatulent  distension 
without  rupture.    The  bowels  are  usually  but  not  always 
constipated.     There  may  be  difliculty  with  micturition. 
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The  urine  is  concentrated  and  contains  an  abundance  of 
indican  (for  tests,  see  Examination  of  the  Urine).  Collapse 
sets  in  quickly,  with  the  pinched  features,  sharp  nose,  sunken 
eyes,  and  other  elements  of  the  Hippocratic  face  {fades 
Hippocratica).  Death  usually  takes  place  from  exhaustion 
in  from  three  to  six  days.  In  cases  which  end  fatally  within 
forty-eight  hours  after  operation,  or  after  perforation,  it  is 
difficult  to  say  how  far  shock,  and  how  far  rapid  septic 
poisoning  is  the  actual  cause  of  death. 

Diagnosis.— The  phenomena  already  described  (abdominal 
pain  and  tenderness,  the  fades,  vomiting,  meteorism  and 
collapse)  suffice  for  typical  cases.  The  history  or  the  present 
condition  of  the  patient  may  make  the  occurrence  of  peri- 
tonitis intelligible  {e.g.,  in  gastric  ulcer,  enteric  fever,  appen- 
dicitis, pelvic  disease,  etc.).  In  colic,  the  pain  may  be  actu- 
ally reheved  by  pressure,  the  temperature  is  undisturbed, 
and  a  cause  {e.g.,  lead  poisoning)  may  be  recognisable. 
Almost  all  the  symptoms  of  peritonitis  may  be  simulated  by 
hysteria,  and  the  course  of  the  disease  may  alone  permit  of 
a  distinction  being  made.  In  intestinal  obstmction  there  is 
no  fever  ;  the  vomiting  is  more  severe  than  in  peritonitis, 
and  is  sometimes  faecal ;  the  constipation  is  more  complete, 
and  there  is  not  so  much  tenderness  and  distension  as  in 
peritonitis. 

Prognosis  and  Treatment.— In  acute  general  peritonitis, 
the  prognosis  is  practically  hopeless  unless  surgical  measures 
are  adopted  without  delay.  As  a  rule  no  opiate  should  be 
given  until  the  question  of  operation  has  been  considered. 
If  this  IS  decided  against,  absolute  rest,  rectal  feeding,  and 
opium  m  large  doses  are  the  principal  indications.  The 
opiate,  by  stilhng  the  movements  of  the  bowel,  favours  the 
development  of  adhesions.  Some  authorities,  on  the  other 
hand,  recommend  saline  purgatives.  Ice  may  be  sucked  to 
allay  thirst,  and  an  ice  bag  or  hot  fomentations  should  be 
applied  to  relieve  pain.  In  a  strong  subject,  the  fomenta- 
tions may  be  preceded  by  leeching 
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iii.  Acute  Localised  Peritonitis. 

Localised  acute  peritonitis  occurs  in  various  forms,  of 
which  the  three  following  are  the  most  important : 

(i)  Subphrenic  peritonitis  may  be  due  to  extension  from 
the  pleura,  but  is  more  commonly  the  result  of  disease  of 
an  abdominal  viscus,  and  especially  the  stomach,  intestine  or 
liver.    The  inflammation  often  goes  on  to  suppuration,  and 
in  most  of  the  cases  which  follow  perforation  of  the  stomach 
or  duodenum,  the  abscess  contains  air  as  well  as  pus  {sub- 
phrenic pyopneumothorax).    When  the  abscess  results  from 
disease  of  the  Hver,  it  is  usually  on  the  right  side  ;  whereas 
if  due  to  perforation  of  a  gastric  ulcer,  it  is  generally  on  the 
left  side,  between  the  diaphragm  and  the  left  lobe  of  the  liver. 
A  subphrenic  abscess  closely  simulates  empyema,  and  if  it 
contains  air,  the  physical  signs  are  suggestive  of  pyopneumo- 
thorax.   The  diaphragm  is  pushed  up,  the  liver  is  depressed, 
and  tympanitic  percussion  and  amphoric  phenomena  are 
observable.    The  pre-existence  of  disease  in  an  abdominal 
viscus  and  the  previous  absence  of  chest  symptoms  are 
important  guides  in  diagnosis. 

The  treatment  of  these  cases  is  surgical. 

(2)  Appendicitis,  as  has  been  already  explained  (p.  515), 
is  really  a  peritonitis  starting  from  the  appendix.    It  may 

or  may  not  be  suppurative. 

(3)  Pe/wc^mYomj^Js  is  common  in  women.    The  Fallopian 

tubes,  and  less  commonly  the  uterus,  are  the  usual  sources 
of  infection. 

iv.  Chronic  Peritonitis. 

Etiology.— Chronic  peritonitis  may  be  either  localised  or 
general.  The  localised  form  may  be  met  with  as  a  thickening 
of  the  capsule  of  the  liver  {perihepatitis)  or  spleen  {peri- 
splenitis) ;  or  in  connection  with  recent  or  old  ulceration  of 
the  stomach  or  bowel ;  or  in  connection  with  appendicitis 
Some  of  these  conditions  may  lead  to  the  formation  of 
bands  under  which  a  loop  of  intestine  may  slip  and  be 

strangled.  .  , 

A  more  general  inflammation  may  occasionally  result  trom 
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acute  or  subacute  peritonitis,  or  from  alcoholism,  Bright's 
disease  or  some  other  morbid  blood  state.  Tubercle  and 
cancer  are  common  causes.  Peritonitis  m3.y  be  part  of  a 
polyorrhomenitis  {polyserositis  or  multiple  inflammation  of 
serous  membranes),  whether  tubercular  or  due  to  some  other 
agency. 

Morbid  Anatomy. — The  principal  changes  are  thickening 
and  opacity  of  the  peritoneum,  with  adhesions  of  the  viscera 
through  the  agency  of  new-formed  fibrous  tissue.  The 
omentum  and  mesentery  may  be  shortened.  Sometimes 
there  is  effusion,  and  this  may  be  serous,  sero-fibrinous, 
purulent  or  haimorrhagic. 

Symptoms. — These  are  not  very  distinctive,  and,  indeed, 
there  may  be  no  symptoms  at  all.  There  may  be  uneasiness 
or  pain  in  the  abdomen  with  constipation.  Slight  symptoms 
may  be  of  value  if  there  is  a  history  of  a  preceding  acute 
attack,. or  of  some  disease  which  might  lead  to  peritonitis. 
There  may  be  physical  signs  of  effusion  similar  to  those  of 
ascites.  Friction  can  sometimes  be  felt  by  the  hand  placed 
on  the  abdomen. 

Prognosis.— This  varies  greatly  according  to  the  cause  and 
extent  of  the  disease. 

Treatment.— Where  possible,  the  cause  should  be  re- 
moved. The  general  health  must  be  carefully  attended  to, 
and  the  bowels  should  be  regulated.  If  effusion  is  present 
m  large  quantity,  it  may  be  removed  by  paracentesis,  and 
this  operation  may  require  to  be  repeated.  Purulent  collec- 
tions must  be  treated  by  surgical  methods. 


V.  Cancer  of  the  Peritoneum. 

Cancer  is  the  most  common  tumour  of  the  peritoneum,  and 
IS  almost  always  secondary.  It  usually  originates  in  the 
stomach  or  ovary.  It  is  chiefly  seen  after  middle  life,  and  is 
more  common  m  women  than  in  men.  Firm  white  nodules 
sometimes  umbihcated,  are  scattered  all  over  the  peritoneum' 
and  may  be  so  closely  aggregated  as  to  cause  great  thicken- 
ing. Chronic  peritonitis  with  hcemorrhagic  effusion  may  be 
present. 
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The  diagnosis  is  made  during  life  by  the  cachexia,  the 
abdominal  pain  and  tenderness,  the  nodular  thickening  of 
the  peritoneum,  and  the  age  of  the  patient.  There  may  be 
evidence  of  tumour  in  the  stomach,  ovary,  or  elsewhere. 
The  development  of  a  nodule  at  the  umbilicus,  and  the 
enlargement  and  hardening  of  a  superficial  lymph  gland,  are 
very  significant. 


SECTION  VII 


DISEASES  OF  THE  KIDNEYS 

I.  EXAMINATION  OF  THE  KIDNEYS. 

The  left  kidney  is  generally  situated  half  an  inch  or  more 
higher  than  the  right.  The  upper  end  of  the  left  kidney  is 
at  the  level  of  the  eleventh  dorsal  spine.  Its  lower  end  is 
just  below  the  level  of  the  second  lumbar  spine,  and  is 
distant  about  2  inches  from  the  iliac  crest.  The  hilus  is 
about  2  inches  from  the  middle  line,  and  corresponds  in  level 
to  the  first  lumbar  spine.  The  colon  passes  vertically  in 
front  of  the  outer  portion  of  each  kidney. 

If  the  kidneys  are  normal  in  size  and  situation,  they 
cannot  be  examined  by  inspection,  or  even  in  most  cases  by 
palpation,  unless  the  individual  is  greatly  emaciated.  It 
might  be  expected  that  percussion  would  reveal  the  situation 
of  the  lower  part  of  the  kidney  with  portions  of  its  inner  and 
outer  borders,  but  in  practice  the  results  are  of  no  great 
value  under  normal  conditions. 

If,  however,  the  kidney  is  much  enlarged,  or  if  it  is  absent 
from  its  normal  situation,  these  physical  methods  of  ex- 
amination may  yield  important  information.  Skiagraphy 
and  an  exploratory  incision  are  other  methods  at  our  dis- 
posal. In  the  main,  however,  our  knowledge  of  the  state  of 
the  kidneys  during  Hfe  is  derived  from  examination  of  the 
urine.  Occasionally  it  is  desirable  to  examine  the  urine 
secreted  by  a  particular  kidney,  and  this  may  be  done  by 
catheterising  the  ureter  connected  with  that  kidney,  or  by 
compressmg  the  opposite  ureter  and  so  preventing  the  urine 
which  it  transmits  from  reaching  the  bladder.  Luys's 

565 


566 


MANUAL  OF  MEDICINE 


'  urine  separator  '  is  an  apparatus  which,  when  introduced 
into  the  bladder,  divides  that  cavity  into  two  lateral  halves  by 
means  of  a  rubber  partition.  It  also  includes  two  catheters, 
each  of  which  drains  one  half  of  the  bladder,  and  thus  trans- 
mits the  urine  from  the  corresponding  kidney  (see  p.  573). 

2.  THE  URINE. 

Urine  is  a  watery  solution  of  nitrogenous  waste  products 
and  certain  salts.  In  1,000  parts  of  normal  urine  there  are 
about  955  parts  of  water  and  45  of  solids.  Of  these  45 
parts,  about  22  consist  of  urea,  and  17  of  alkaline  and  earthy 
salts.  Most  of  these  substances  pre-exist  in  the  blood  and 
are  separated  from  it  by  the  kidneys  ;  the  water  and  mineral 
salts  passing  through  the  glomeruli,  and  the  urea  being 
removed  by  the  epithelium  lining  the  tubules.  The  uric 
acid,  however,  is  perhaps  actually  formed  in  the  kidneys. 
In  disease  the  proportion  of  solids  often  deviates  greatly 
from  the  normal. 

Colour. 

The  urine  in  health  is  generally  of  a  straw  colour,  but  is 
paler  if  the  quantity  is  large,  and  darker  if  the  excretion  is 
scanty.  The  urine  is  accordingly  pale  in  diabetes  mellitus, 
diabetes  insipidus,  granular  kidney,  amyloid  kidney,  and 
hysterical  and  other  functional  nervous  disturbances.  On 
the  other  hand,  it  is  high-coloured  in  fevers,  certain  diseases 
of  the  liver,  and  profuse  perspiration.  In  disease,  however, 
the  high  colour  may  be  due  to  the  presence  of  abnormal  pig- 
ments as  well  as  to  concentration  of  the  normal  colouring 
matter.  Again,  in  renal  disease,  the  urine  may  be  pale, 
though  the  quantity  is  below  the  normal. 

In  health  the  colour  depends  chiefly  upon  a  pigment  called 
urochrome.  The  urine  also  contains  chromogens  or  bodies 
which,  when  decomposed,  give  rise  to  derived  pigments. 
Thus,  indican  {potassium  indoxyl  sulphate),  which  is  derived 
from  indol,  a  product  of  decomposition  in  the  intestine,  may 
become  oxidised  in  decomposing  urine  and  yield  indigo  blue. 
It  is  increased  in  peritonitis,  obstruction  of  the  small  intes- 
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tine,  wasting  diseases,  and  conditions  where  there  is  increased 
putrefaction  of  proteids.    It  is  recognised  by  mixing  equal 
quantities  of  the  urine  and  hydrochloric  acid,  and  then 
adding  drop  by  drop  a  saturated  solution  of  chlorinated  lime, 
and  shaking  until  a  blue  colour  appears.    The  colouring 
matter  can  be  separated  by  shaking  up  with  chloroform 
The  chloroform  on  standing  sinks  to  the  bottom  of  the  test- 
tube  coloured  blue,  while  the  supernatant  fluid  is  red  or 
purplish.    If  the  blue-coloured  chloroform  is  afterwards 
evaporated,  the  blue  pigment  remains  as  a  deposit.  Urobilin 
is  normally  present  only  in  traces,  but  may  be  much  in- 
creased in  disease,  e.g.,  in  pernicious  anaemia,  giving  the  urine 
a   dark   reddish-brown   colour.    Uroerythrin  is  normally 
present  in  small  quantity,  and  gives  the  colour  to  pink 
urates.    Hcematoporphyrin  (which  is  haematin  free  from 
iron)  is  also  present  in  small  quantity  under  normal  condi- 
tions, but  is  sometimes  much  increased — e.g.,  in  rheumatism, 
and  after  large  doses  of  sulphonal.    It  then  imparts  a  deep 
red  colour  to  the  urine.    It  does  not  give  a  definite  reaction 
with  guaiac,  but  is  recognisable  by  the  spectroscope.  In 
cases  of  melanotic  sarcoma,  the  urine  may  contain  a  chromo- 
gen  which,  on  oxidation  {e.g.,  by  nitric  acid),  or  spontane- 
ously on  standing,  is  converted  into  melanin,  rendering  the 
urine  black.    Such  urine  gives  with  bromine  water  a  yellow 
precipitate  which  gradually  becomes  darker.    It  also  gives 
with  strong  ferric  chloride  solution  a  gray  colour  and  a  pre- 
cipitate of  phosphates  and  pigment  which  is  soluble  in  excess. 

Besides  normal  and  pathological  pigments  and  chromo- 
gens,  the  urine  often  contains  colouring  matters  which  are 
adventitious,  and  due  to  the  presence  of  substances  which, 
owing  to  abnormal  circumstances,  have  been  added  to  the 
urine.  Thus,  blood  and  bile  impart  their  colours  to  the  urine. 
Hcemoglobin  and  chyle  may  also  be  mentioned.  Certain 
drugs  affect  it.  For  instance,  rhubarb,  santonin  and  senna 
may  give  it  a  yellow  colour,  which  is  changed  into  red  by  the 
addition  of  an  alkali.  Methylene  blue  renders  the  urine  blue. 
Carbolic  acid  absorbed  from  dressings  may  render  the  urine 
dark  green  or  black,  the  colour  being  due  to  the  oxidation 
of  hydrochinon  and  pyrocatechin. 
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Alkaptonuria  is  a  rare  condition  of  life-long  duration,  in 
which  the  urine,  though  of  a  natural  colour  when  voided, 
becomes  gradually  darker  on  exposure,  till  it  is  reddish- 
brown,  dark  brown,  or  even  black.  This  colour  is  due  to  the 
presence  of  dihydroxyphenylacetic  acid.  Urine  of  this  kind 
reduces  Fehling's  solution  ;  but  the  fermentation,  polari- 
metric,  phenyl-hydrazin,  and  bismuth  tests  are  all  negative. 
Alkaptonuria  appears  to  be  associated  in  some  instances 
with  another  very  rare  condition,  viz.,  ochronosis,  in  which 
there  is  blackening  of  the  cartilages,  and  it  may  be  of  the 
sclerotics  and  skin.  The  evidence  at  present  seems  to  show 
that  alkaptonuria  is  one  cause,  but  not  the  only  cause  of 
ochronosis.  Alkaptonuria  may  occur  in  several  members 
of  a  family.  It  is  harmless  and  usually  congenital.  It  may 
be  regarded  as  the  expression  of  an  anomalous  form  of 
proteid  metabolism. 

Odour. 

This  is  almost  characteristic,  and  is  described  as  urinous. 
Urine  which  is  alkaline  from  fixed  alkali  has  a  sweet  odour. 
The  presence  of  ammonia  (volatile  alkali)  gives  a  distinctive 
odour.  Decomposing  urine  may  smeU  very  offensively. 
Diabetic  urine  has  a  sweet  odour,  described  as  that  of  newly- 
mown  hay.  When  such  urine  ferments,  it  acquires  a  dis- 
tinctive odour  suggestive  of  sour  milk.  In  diabetic  coma, 
the  urine  has,  owing  to  the  presence  of  acetone,  an  odour  like 
that  of  chloroform.  Coffee,  garlic  and  asparagus,  and 
various  drugs,  such  as  rhubarb,  cubebs,  copaiba  and  sandal- 
wood, confer  their  odour  on  the  urine.  The  inhalation  or 
internal  administration  of  turpentine  gives  the  urine  an  odour 
of  violets. 

Quantity. 

In  the  normal  adult,  the  urine  excreted  amounts  to  about 
50  ounces  daily.  It  is  diminished  {oliguria)  when  there  is 
diarrhoea  or  free  sweating,  in  general  venous  congestion,  in 
cirrhosis  of  the  liver,  and  in  some  forms  of  kidney  disease. 
It  may  be  suppressed  altogether  [anuria)  in  severe  shock,  in 
the  collapse  stage  of  cholera,  and  in  connection  with  various 
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lesions  of  the  urinary  organs.  It  is  increased  in  both  forms 
of  diabetes,  in  hysterical  paroxysms,  and  in  certain  forms  of 
kidney  disease  (especially  the  early  stages  of  granular  and 
amyloid  kidney).  Urine  which  is  scanty  is  usually  of  high 
colour  and  of  high  density,  but  in  some  diseases  of  the  urinary 
organs  this  is  not  the  case. 

Density. 

The  specific  gravity  is  ascertained  by  means  of  the  urino- 
meter,  and  is  normally  about  1020.  After  free  drinking  of 
liquid,  the  density  tends  to  fall  as  the  quantity  increases. 
In  hysterical  paroxysms,  in  some  types  of  kidney  disease 
(especially  granular  and  amyloid),  and  in  diabetes  insipidus, 
the  density  is  low.  The  density  is  high  in  diabetes  mellitus, 
in  febrile  and  hepatic  disorders,  and  after  profuse  sweating. 
In  a  rough  way  the  proportion  of  solids  in  any  specimen  of 
urine  may  be  estimated  by  Trapp's  formula  ;  i.e.,  multiply 
the  last  two  figures  of  the  specific  gravity  by  two,  and  the 
result  represents  the  solids  per  1000  of  urine.  E.g.,  if  the 
urine  has  a  density  of  1018,  there  are  approximately  36  parts 
of  solids  per  1000  parts  of  urine. 

Molecular  Concentration. 

Cryoscopy^  has  recently  come  into  use  in  the  investigation 
of  the  renal  function,  especially  as  a  guide  to  surgeons  who 
may  propose  to  operate  on  a  kidney.  The  method  depends 
on  the  fact  that  the  greater  the  number  of  molecules  in  a 
solution— the  greater  the  molecular  concentration — the 
lower  is  the  freezing-point.  Under  normal  circumstances 
human  blood  has  a  fixed  freezing-point  at  0-56°  C.  below 
that  of  distilled  water  ;  this  is  recorded  as  -  0-56°  C.  In  the 
case  of  urine,  on  the  other  hand,  the  freezing-point  may  vary 
under  healthy  circumstances  from  -0-9°  C.  to  -2°  C. 
When  renal  inadequacy  leads  to  the  retention  in  the  blood 
of  metabolic  products,  the  freezing-point  of  the  blood  is 
lowered.  If  one  kidney  is  able  to  compensate  for  disease  in 
or  loss  of  the  other,  the  freezing-point  of  the  blood  remains 

^  Gr.,  Kpvog,  frost ;  a-Ko-rrdv,  to  examine. 
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normal.  If  one  kidney  is  diseased,  the  urine  from  that 
kidney  (being  less  rich  than  normal  in  excretory  products) 
will  freeze  at  a  higher  temperature  than  the  urine  from  the 
healthy  and  more  active  kidney. 


Reaction. 

This  is  usually  acid,  and  depends  chiefly  upon  the  presence 
of  acid  sodium  phosphate.  The  acidity  is  greatest  in  the 
morning  and  least  after  meals.  Some  hours  after  the  heavier 
meals,  the  urine  secreted  by  the  kidneys  may  be  alkaline  for 
a  tune.  In  addition  to  food,  alkalies  and  their  salts  render 
the  urine  alkaline,  and  the  organic  salts  of  sodium  and 
potassium  (acetates,  bicarbonates,  citrates,  etc.)  may  be 
administered  for  this  purpose  for  months  at  a  time  without 
doing  harm.  Five  or  six  drachms  may  be  given  daily  in 
divided  doses.  Whichever  salt  is  selected,  it  is  probably 
changed  in  the  intestine  into  the  carbonate  before  absorp- 
tion. On  the  other  hand,  the  internal  administration  of 
acids  has  very  little  influence  in  replacing  an  habitually 
alkaline  by  an  acid  reaction. 

In  some  diseases,  the  urine  tends  to  be  alkaline  from  fixed 
alkaH,  e.g.,  chlorosis,  gastric  ulcer,  etc.  In  certain  of  these 
affections,  the  frequent  loss  of  acid  by  vomiting  accounts 
for  the  increased  alkalinity  of  the  blood. 

A  very  important  condition  of  the  urine  is  alkalinity  from 
volatile  alkali,  a  condition  which  ought  not  to  arise  for 
many  hours  after  the  urine  has  been  evacuated,  but  which 
occasionally  supervenes  before  evacuation,  as  in  many  cases 
of  cystitis.  This  ammoniacal  decomposition  is  brought 
about  by  the  agency  of  microbes,  the  urea  taking  up  water 
and  becoming  converted  into  ammonium  carbonate — 

CO(NH,),  +  2H2O  =  (NHJ^COg 

urea  water    ammonmm  carbonate. 

The  ammonium  salt  is  highly  irritating  to  the  mucous  mem- 
brane and  naturally  aggravates  the  cystitis. 

The  reaction  of  urine  is  recognisable  by  its  effect  on  litmus 
paper,  and  sometimes  by  the  odour.  If  it  is  alkaline,  red 
litmus  paper  becomes  blue.    If  this  is  due  to  volatile  alkali, 
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the  blue  colour  will  be  lost  on  gentle  warming  over  a  spirit- 
lamp,  whereas  with  fixed  alkali  the  colour  will  be  retained. 
Acid  urine  turns  blue  litmus  red.  The  reaction  can  some- 
times be  judged  by  the  eye  ;  e.g.,  concentrated  urine  which 
throws  down  the  common  pink  urates  is  always  acid. 

Urea. 

Urea  constitutes  about  2  per  cent,  of  the  urine,  or  half 
the  solids.  About  500  grains  are  excreted  daily  by  healthy 
men  ;  but  as  this  is  the  principal  form  in  which  nitrogenous 
waste  products  are  removed,  a  much  smaller  excretion  may 
be  looked  for  from  patients  who  are  kept  on  a  diet  poor  in 
nitrogen. 

Various  instruments  (ureometers)  have  been  devised  for 
the  quantitative  estimation  of  urea.  Those  which  are  most 
used  decompose  the  urea  and  estimate  it  on  the  basis  of  the 
nitrogen  evolved.  The  specimen  examined  should  be  taken 
from  the  quantity  collected  for  the  whole  twenty-four  hours. 
If  albumen  is  present  in  the  urine,  it  should  first  be  removed 
by  acidulation,  boiling  and  filtering.  In  using  the  instrument 
of  Dor  emus  (sold  by  Southall),  the  hypobromite  solution  is 
poured  into  the  apparatus  until  the  whole  of  the  vertical  tube 
and  half  of  the  bulb  are  filled.  The  pipette  is  filled  up  to  the 
mark  with  the  urine  to  be  tested,  and  is  then  cautiously 
introduced  through  the  bulb  into  the  lower  part  of  the 
vertical  tube.  The  rubber  top  of  the  pipette  is  slowly  com- 
pressed till  all  the  urine  is  driven  out.  The  nitrogen  evolved 
collects  at  the  top,  and  displaces  the  liquid  contents.  The 
divisions  on  the  tube  indicate  o-ooi  gramme  urea  per  c.c.  of 
urine,  and  i  grain  urea  per  fluid  ounce  of  urine. 

In  using  Gerrard's  apparatus,  5  c.c.  of  the  urine  are  poured 
into  the  tube,  and  25  c.c.  of  the  hypobromite  solution  are  put 
in  the  bottle.  The  tube  is  placed  inside  the  bottle  so  that 
none  of  its  contents  are  spilled.  The  other  part  of  the 
apparatus  is  then  filled  with  water,  and  the  funnel  is  moved 
up  or  down  till  the  level  of  water  in  the  graduated  tube  is  at 
zero.  The  bottle  and  the  graduated  glass  are  now  firmly 
corked,  and  thus  connected  with  one  another  by  the  tubing 
which  passes  through  both  corks.    The  bottle  is  then  tilted 
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SO  as  to  allow  the  urine  to  escape  from  the  tube  into  the 
solution  in  the  bottle,  with  the  result  that  decomposition 
takes  place  and  nitrogen  is  evolved.  The  gas  passes  by  the 
flexible  tubing  into  the  graduated  glass,  where  it  displaces  the 
water  downwards.  After  the  water  has  come  to  rest,  the 
funnel  is  lowered  until  the  water  is  at  the  same  level  in  funnel 
and  graduated  tube.  The  degrees  of  displacement  are  then 
read  off  as  a  percentage  :  o-i  per  cent,  is  nearly  equal  to 
0-44  grain  urea  per  fluid  ounce  of  urine. 

The  hypobromite  solution  which  is  used  to  decompose 
the  urea  consists  of  caustic  soda  10  grammes,  and  water 
25  c.c,  to  which  are  added  (properly  speaking,  just  before 
use)  2-2  c.c.  of  bromine.  For  use  with.  Gerrard's  apparatus, 
this  quantity  of  bromine  can  be  obtained  in  a  hermetically 
sealed  tube,  which  is  to  be  placed  in  the  bottle  along  with 
5  c.c.  of  urine  and  25  c.c  of  the  caustic  soda  solution.  After 
the  apparatus  is  properly  corked,  the  bromine  tube  is  broken 
by  a  smart  shake  of  the  bottle. 

The  excretion  of  urea  is  augmented  in  fevers  and  m 
diabetes,  and  is  diminished  in  Bright's  disease.  When  the 
urine  is  concentrated,  either  by  artificial  means  or  to  the 
extent  naturally  present  in  many  cases  of  pneumonia,  the 
addition  of  nitric  acid  yields  a  crystalline  cake  of  nitrate  of 
urea — a  change  which  is  accelerated  by  immersing  the  test- 
tube  in  cold  water. 

Drug-Tests  of  Renal  Excretory  Power. 

The  use  of  drugs  for  the  purpose  of  estimating  the  degree 
of  renal  sufficiency  has  the  advantage  over  the  estimation  of 
urea  that  a  known  quantity  is  introduced  into  the  body  at 
a  definite  time,  so  that  delay  in  excretion  can  be  detected, 
as  well  as  diminution  in  the  amount  excreted  as  compared 
with  normal  conditions.  Unfortunately,  however,  it  has  been 
found  that  the  elimination  of  these  drugs  does  not  always 
keep  pace  with  the  elimination  of  the  natural  metabolic  pro- 
ducts, so  that  the  usefulness  of  this  method  is  very  restricted. 

One  c.c.  of  a  5  per  cent,  watery  solution  of  methylene  blue 
may  be  injected  into  the  gluteus  maximus.  Before  the 
injection  is  made  the  solution  should  be  filtered,  and  sterilised 
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by  boiling,  and  the  patient  should  empty  his  bladder.  The 
nrine  is  collected  at  intervals  of  a  half,  one,  two,  three,  six, 
twelve  or  more  hours,  and  tested  for  methylene  blue.  As 
this  is  at  first  excreted  in  the  form  of  a  colourless  chromogen, 
acetic  acid  is  added  to  the  urine,  and  the  latter  is  then 
heated  ;  whereupon  the  development  of  a  green  or  blue 
colour  will  reveal  the  presence  of  methylene  blue.  Within 
half  an  hour,  however,  under  normal  circumstances,  the 
urine  itself  becomes  pale  green,  and  in  the  course  of  three  or 
four  hours  a  dark  green  colour  is  attained.  This  continues 
for  some  hours,  and  then  gradually  fades,  the  green  tint 
passing  away  altogether  in  forty  or  fifty  hours  from  the 
time  when  the  drug  was  administered.  It  may  be  advisable 
to  apply  the  methylene  blue  test  in  conjunction  with  the 
use  of  Luys's  separator  (pp.  565-566). 

Four  c.c.  of  a  4  per  cent,  solution  of  indigo  carmine  mav 
be  injected  in  the  same  way.  It  has  the  advantage  that  no 
treatment  is  required  to  display  the  colour  in  the  urine. 
With  healthy  kidneys,  the  colour  appears  in  the  urine  in 
about  ten  minutes,  reaches  its  maximum  in  thirty  minutes, 
and  gradually  disappears  in  the  course  of  two  or  three  hours. 

One  c.c.  of  a  I  per  cent,  solution  of  phloridzin  (dissolved 
in  water  with  the  help  of  sodium  carbonate),  when  injected 
as  before,  gives  rise  to  glycosuria,  which  is  recognised  by  the 
usual  tests.  This  phenomenon  persists  for  from  two  to  four 
hours,  and  the  amount  of  glucose  normally  excreted  varies 
from  ^  to  2i  grammes.  It  may  be  found  in  cases  of  acute 
and  subacute  parench^rmatous  nephritis  that  methylene 
blue  is  excreted  while  glucose  is  not, 

Uric  Acid  (Lithic  Acid,  C5H4N4O3). 
Uric  acid  is  excreted  to  the  extent  of  from  7  to  10  grains 
daily.  Its  importance  is  due  chiefly  to  its  great  insolubihty. 
It  is  present  in  the  urine  in  combination  with  the  alkalies. 
Under  certain  circumstances  (one  of  which  is  high  acidity) 
uric  acid  is  deposited  by  healthy  urine  after  standing  for 
some  time.  The  reddish  crystals  assume  many  shapes,  such 
as  squares,  barrel-staves,  rosettes,  etc.  They  appear  to  the 
naked  eye  like  grains  of  cayenne  pepper  lying  at  the  bottom 
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of  the  glass,  adhering  to  cracks  and  hairs,  and  floating  on 
the  surface  of  the  urine.  The  murexide  test  may  be  used 
to  identify  uric  acid  chemically.  A  small  quantity  of  the 
suspected  matter  is  heated  on  a  porcelain  capsule  with  a 
drop  of  nitric  acid,  and  allowed  to  cool.  A  drop  of  dilute 
ammonia  is  then  added,  and  the  purple  red  colour  of 
murexide  will  appear  if  uric  acid  is  present.  In  some  dis- 
eases, such  an  leucocythsemia  and  pernicious  anaemia,  the 
excretion  of  uric  acid  is  increased,  but  a  much  more  im- 
portant anomaly  is  the  precipitation  of  uric  acid  before  the 
urine  has  left  the  urinary  tract.  Uric  acid  is  supposed  to 
play  an  important  part  in  the  etiolog^^  of  gout. 

Urates  (Lithates). 

Amorphous  or  mixed  urates  are  often  precipitated  when  the 
urine  cools  in  the  form  of  a  reddish  or  sometimes  pale 
amorphous  sediment  {lateritious  or  brick-dust  deposit).  This 
is  readily  dissolved  by  heating  the  urine.  Its  significance  is 
acidity  and  concentration,  from  whatever  cause — e.g.,  fever, 
hepatic  disorders,  or  profuse  perspiration.  These  urates  are 
acid  salts  of  potassium,  sodium  and  ammonium,  and  have 
been  alluded  to  in  connection  with  gout  {q.v.). 

Ammonium  urate  occurs  in  the  form  of  spheres  and  dumb- 
bells in  ammoniacal  urine. 

Sodium  urate  sometimes  occurs  in  the  form  of  hedgehog 
crystals  in  the  febrile  urine  of  children. 

Chlorides. 

Chlorides  are  present  in  the  urine  chiefly  as  sodium 
chloride,  and  are  demonstrated  by  adding  nitric  acid,  and  if 
need  be  filtering,  and  then  adding  a  solution  of  sflver  nitrate, 
which  throws  down  the  chlorides  as  a  white  curdy  precipi- 
tate. The  chlorides  in  the  urine  are  diminished  in  febrile 
conditions,  and  are  practically  absent  in  many  cases  of 
pneumonia. 

Phosphates. 

Phosphates  exist  in  the  urine  chiefly  in  combination  with 
sodium  and  potassium,  and  are  never  then  deposited.  A 
smaller  proportion  is  combined  with  the  earthy  bases,  viz., 
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calcium  and  magnesium,  and  these  earthy  phosphates 
tend  to  be  deposited  in  alkahne  and  even  in  neutral 
or  faintly  acid  urine.    They  may  assume  three  forms  : 

(1)  amorj)hous  phosphate  of  calcium,  or  bone  earth,  Ca32P04  ; 

(2)  crystallised  phosphate  of  calcium,  or  stellar  phosphate, 
CaHPO^  +  2H2O ;  (3)  triple  or  ammonio-magnesian  phosphate, 
MgNH4P04  + 6H2O.  The  three  forms  may  be  precipitated 
together,  but  much  more  commonly  the  first  and  third, 
which  constitute  the  mixed  or  secondary  phosphates  ordinarily 
deposited  by  ammoniacal  urine. 

When  alkaline  or  faintly  acid  urine  is  heated,  the  earthy 
phosphates  often  produce  an  opacity  which  is  at  once  cleared 
away  by  the  addition  of  a  drop  or  two  of  acetic  acid.  The 
explanation  of  this  phenomenon  is  still  doubtful,  though 
several  theories  have  been  proposed. 

Stellar  phosphate  occurs  in  rods  and  stars  ;  triple  phos- 
phate in  triangular  prisms  with  bevelled  ends  (coffin  lids 
and  knife  rests),  and  sometimes  in  other  forms  ;  amorphous 
phosphate  as  a  white  sediment  soluble  in  acid. 

Phosphatic  diabetes  is  a  condition  recognised  by  some 
writers,  and  characterised  by  polyuria,  thirst,  loss  of  flesh, 
and  a  great  increase  in  the  excretion  of  phosphates.  The 
urine  is  not  invariably  free  from  sugar. 

Calcium  Oxalate. 

Calcium  oxalate  constitutes  the  '  powdered  wig  deposit ' 
which  is  sometimes  seen  on  the  top  of  a  normal  mucous 
sediment.  The  microscopic  crystals  are  generally  octahedra, 
and  look  very  like  square  envelopes,  but  are  sometimes 
dumb-bells  or  ovals.  The  urine  is  generally  acid.  Oxalic 
acid  is  almost  constantly  present  in  urine  in  small  quantity, 
and  is  probably  derived  both  from  the  food  and  from  tissue 
metabolism. 

The  deposit  frequently  follows  the  taking  of  rhubarb  as  a 
vegetable.  An  occasional  deposit  of  oxalate  has  no  special 
significance,  but  if  it  is  habitual  and  abundant,  it  suggests 
the  possibility  that  a  calculus  may  develop.  Moreover, 
different  authorities  have  recognised  an  oxalic  acid  diathesis, 
characterised  by  habitual  oxaluria,  together  with  general 
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nervousness,  depression  of  spirits,  pain  in  the  back,  and 
other  symptoms  of  neurasthenia.  It  is  not  Hkely  that  these 
symptoms  result  from  the  oxaluria  ;  it  is  much  more  probable 
that  both  are  due  to  dyspepsia,  or  some  other  common 
cause. 

Sulphates. 

Under  normal  conditions,  sulphuric  acid  in  the  urine  is 
mostly  excreted  in  the  form  of  sulphates  of  potassium, 
sodium  and  magnesium.  A  much  smaller  proportion  is 
present  in  the  form  of  aromatic  sulphates,  viz.,  sulphuric 
acid  combined  with  one  of  the  inorganic  bases  just  men 
tioned,  and  also  with  an  aromatic  radicle  such  as  phenol, 
indol,  skatol,  etc.  The  aromatic  sulphates  {e.g.,  indican)  are 
derived  from  the  decomposition  of  proteid  matter  in  the 
intestine  and  in  the  tissues.  Barium  chloride  solution  gives 
a  precipitate  insoluble  in  nitric  acid  with  the  inorganic 
sulphates,  but  not  with  the  aromatic  or  ethereal  sul- 
phates. 

The  aromatic  sulphates  in  the  urine  are  increased  in 
intestinal  obstruction,  peritonitis,  etc.,  owing  to  the 
retention  and  increased  putrefaction  of  the  intestinal 
contents. 

Cystin. 

Cystin  is  possibly  a  normal  constituent  of  the  urine  in 
minute  quantity.  In  rare  instances  it  gives  rise  to  calculus, 
or  to  a  sediment.  The  crystals  are  characteristic  hexagonal 
plates.  Cystinuria  sometimes  occurs  in  several  members  of 
a  family,  and  may  persist  for  years. 

Bile. 

Bile  is  present  in  the  urine  [choluria)  in  jaundice,  and  has 
been  already  considered  in  the  account  of  icterus  (p.  527). 

Sugar,  Diacetic  Acid,  Acetone,  and  /9-Oxybutyric 
Acid  as  constituents  of  the  urine  have  been  considered  in 
connection  with  diabetes. 
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Albuminuria. 

Albuminuria  is  one  of  the  most  constant  accompaniments 
of  kidney  disease,  but  each  may  be  present  without  the 
other.  The  specimen  of  urine  examined  should  as  a  rule  be 
taken  from  the  amount  collected  for  the  whole  twenty-four 
hours,  but  it  is  often  advisable  to  examine  separately  that 
passed  on  rising  in  the  morning  and  that  passed  after  meals 
or  after  exercise.  Of  the  numerous  tests  for  albumen 
(serum-albumen)  in  the  urine,  two  are  particularly  good,  and 
as  a  rule  one  of  these  is  quite  sufficient. 

(i)  The  heat  test  is  suitable  for  any  urine,  and  is  the  best 
if  the  specimen  is  cloudy  with  urates.  The  first  thing  to  do 
is  to  note  the  reaction.  If  the  urine  is  not  acid,  it  may  be 
acidulated  at  once  with  acetic  acid,  or  this  may  be  done  after 
the  heat  has  been  applied.  A  considerable  quantity  of  the 
urine  should  be  put  into  the  test-tube  so  that  the  upper 
part  may  be  boiled  whilst  the  lower  part  of  the  tube  is  held 
between  the  fingers.  If  albumen  is  present,  it  is  coagulated 
by  boiling,  and  the  urine  is  rendered  cloudy  or  opaque.  If 
the  urine  is  alkaline  or  but  faintly  acid,  a  cloud  may  be 
produced  by  phosphates,  but  this  at  once  disappears  on 
the  addition  of  a  few  drops  of  acetic  acid. 

Certain  sources  of  fallacy  ought  to  be  borne  in  mind, 
(a)  If  the  urine  is  alkaline,  the  albumen  may  not  be  precipi- 
tated (alkali-albumen).  (&)  If  too  much  acid,  and  especially 
nitric  acid,  be  added,  the  albumen  may  not  be  precipitated 
(acid-albumen),  (c)  Sometimes,  in  urine  which  is  frankly 
acid,  boiling  yields  no  precipitate,  and  yet  the  subsequent 
addition  of  acetic  acid  gives  a  cloud.  This  is  probably 
mucin  in  ordinary  cases.  The  phenomenon,  however,  is 
sometimes  well  marked  in  urines  which  contain  bile,  and 
there  is  good  ground  for  the  view  that  in  this  case  the  cloudi- 
ness is  due  to  bile  acids  which  are  liberated  from  the  bile 
salts  by  the  addition  of  acid. 

If  the  urine  is  turbid  with  urates,  it  clears  on  heating. 
If  turbid  from  phosphates,  it  may  be  cleared  by  acidulation 
or  filtration.  If  turbid  from  decomposition,  it  may  require 
repeated  filtrations. 
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(2)  Heller^s  test  is  performed  with  nitric  acid  in  the  cold. 
After  the  urine  has  been  put  into  the  test-tube,  the  tube  is 
held  nearly  horizontally,  and  nitric  acid  is  allowed  to  trickle 
gently  down  the  side  of  the  tube  so  as  to  form  a  layer  at  the 
bottom  without  mixing  with  the  urine.  Or  the  nitric  acid 
may  be  put  into  the  tube  first,  and  the  urine  floated  on  the 
top  of  it.  Where  urine  and  acid  are  in  contact,  an  opaque 
layer  is  produced  if  albumen  is  present.  A  change  in  colour 
does  not  mean  albumen,  but  the  production  of  a  derived 
pigment. 

Fallacies  may  be  met  with  in  this  test  also,  {a)  A  cloud 
of  urates  may  appear  after  the  acid  is  added,  but  these  are 
at  some  distance  above  the  plane  of  contact,  and,  moreover, 
disappear  on  heating,  (b)  Cloudiness  may  be  due  to  the 
presence  of  a  resinous  acid,  e.g.,  in  a  person  taking  copaiba  ; 
but  this  is  removed  by  heat,  and  the  odour  of  the  resin  can  be 
recognised  in  the  urine,  (c)  If  the  nitric  acid  is  simply 
poured  into  the  urine,  albumen  may  escape  detection  owing 
to  the  formation  of  acid  albumen  which  is  soluble,  (d)  If 
albumen  is  present  in  very  small  quantity,  a  period  of  seconds 
or  even  a  few  minutes  may  elapse  before  the  haze  appears. 
{e)  If  the  urine  is  concentrated,  e.g.,  in  pneumonia,  a  cake 
consisting  of  crystals  of  nitrate  of  urea  may  form  at  the 
plane  of  contact.  The  appearance,  however,  is  quite 
different  from  that  of  coagulated  albumen. 

(3)  Johnson's  picric  acid  test  is  also  employed.  The  urine 
must  be  acidulated  if  it  is  not  acid  to  begin  with.  A  satu- 
rated solution  of  picric  acid  is  then  floated  on  the  surface  of 
the  urine,  and  if  albumen  is  present,  an  opaque  layer  will 
form  at  the  plane  of  contact.  The  test  is  quite  rehable  if 
the  result  is  negative,  but  other  substances  besides  albumen 
(urates,  alkaloids,  peptones)  may  be  precipitated.  These, 
however,  dissolve  on  heating  and  reappear  on  cooling. 

Other  tests  for  albumen  are  not  necessary  when  the  heat 
and  nitric  acid  tests  are  available,  but  one  or  two  more 
may  be  mentioned. 

(4)  Solution  of  potassium  ferrocyanide  added  to  urine  which 
is  acidulated  with  acetic  or  citric  acid  produces  a  cloud  if 
albumen  is  present. 
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(5)  A  saturated  solution  of  salicyl-sulphonic  acid  may  be 
used  to  distinguish  albumoses  and  peptones  from  albumen. 
All  of  these  substances,  if  present  in  an  acid  urine,  give  a 
precipitate  with  this  test.  If  the  turbidity  is  due  to  albu- 
moses or  peptones,  it  disappears  on  heating  and  returns  on 
cooling.  If  it  is  due  to  serum-albumen,  it  does  not  dis- 
appear on  heating. 

Quantitative  Tests  for  Albumen.— (i)  The  proportion 
of  albumen  in  urine  may  be  estimated  in  a  rough  way  by  half 
filling  a  test-tube  with  the  urine,  boiling  it  all  through,  acidu- 
lating it  with  acetic  acid,  and  then  allowing  it  to  stand  up- 
right for  twenty-four  hours.  The  proportion  of  coagulum 
which  settles  at  the  bottom  to  the  height  of  urine  is  then 
noted. 

(2)  EshacWs  apparatus  is  a  special  form  of  test-tube,  which 
is  used  with  the  following  reagent,  viz.,  picric  acid,  35  grains, 
citric  acid,  70  grains,  water  to  8  fluid  ounces.  The  urine  is 
filtered.  If  it  is  not  distinctly  acid,  acetic  acid  is  added 
drop  by  drop  till  the  mixture  changes  litmus  paper  to  a  brick- 
red.  If  the  specific  gravity  exceeds  loio,  the  urine  should 
be  diluted  with  one  or  more  volumes  of  water  to  bring  it 
below  that  density  ;  or  if  on  the  first  trial  the  urine  proves 
to  contain  more  than  4  per  1,000  of  albumen,  it  should  be 
diluted.  In  either  of  these  cases,  the  indication  afterwards 
given  by  the  deposit  must  be  multiplied  according  to  the 
degree  of  dilution. 

With  the  urine  thus  prepared,  the  tube  is  filled  to  the  line 
marked  U.  The  reagent  is  then  added  up  to  the  line  marked 
K.  The  tube  IS  thereupon  closed  with  a  plug  and  turned 
upside  down  several  times  so  as  to  thoroughly  mix  without 
frothmg  the  contents.  The  tube  is  allowed  to  rest  for 
twenty-four  hours  in  the  upright  position,  and  the  amount 
of  the  deposit  IS  then  read  off  on  the  scale.  The  number 
indicates  the  parts  of  albumen  per  1,000  of  urine.  If  the 
urme  was  diluted,  the  necessary  multiplication  must  of 
course  be  made. 

(3)  Rohcrts^s  method  consists  in  diluting  the  urine  with 
water  unt.l  the  haze  cansed  by  the  additln  of  nitric  acid 
becomes  visible  only  after  from  thirty  to  forty-five  seconds. 
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When  this  is  the  case,  albumen  is  present  in  the  proportion 
of  0-0034  P^i"  cent.,  or  0-0148  grain  per  fluid  ounce.  From 
the  degree  of  dilution  the  richness  in  albumen  of  the  undi- 
luted urine  can  be  estimated. 

Significance  of  Albuminuria. — Urine  which  contains 
blood  or  pus  gives  the  reaction  for  albumen  ;  these  sub- 
stances may  come  from  the  kidney  or  from  any  other  part 
of  the  urinary  tract,  or  from  an  abscess  which  bursts  into 
that  tract,  or,  in  the  case  of  females,  from  the  generative 
system. 

For  the  physician,  however,  the  most  common  cause  of 
albuminuria  is  structural  disease  of  the  kidneys.  The 
albumen  is,  to  some  extent,  an  inflammatory  exudation,  but 
in  great  measure  it  is  the  serum  albumen  circulating  in  the 
bloodvessels  which  escapes  with  the  urine,  because  the 
damaged  renal  cells  can  no  longer  prevent  it.  In  ordinary 
circumstances  the  escape  of  albumen  takes  place  at  the 
Malpighian  tufts,  but  it  is  possible  that  the  desquamation  of 
epithelium  from  the  tubules  may  also  allow  it  to  escape 
through  the  basement  membrane. 

Passive  hypersemia  of  the  kidneys,  as  in  heart  aisease, 
often  causes  albuminuria.  The  febrile  state,  however  in- 
duced, is  often  associated  with  albuminuria,  probably 
because  the  toxins  in  the  blood  damage  the  renal  epithelium. 
The  urine  may  be  albuminous  after  epileptic  seizures,  and  in 
connection  with  various  other  nervous  disorders.  Albu- 
minuria may  result  from  embolism  of  the  renal  artery. 

Functional  Albuminuria. 

Albuminuria  may  occur  without  any  discoverable  lesion  of 
the  kidneys.  One  form  which  is  common  in  adolescents  is 
often  discovered  accidentally,  for  instance  in  the  course  of 
examination  for  life  insurance.  This  is  spoken  of  as  func- 
tional or  physiological  albuminuria  or  the  alhuminuria  of  ado- 
lescence. It  may  be  present  at  one  part  of  the  day  and  not 
at  another,  and  hence  is  spoken  of  as  inter miitcnt,  remittent, 
paroxysmal,  transient,  or  cyclical.  This  kind  of  albuminuria 
has  been  ascribed  to  muscular  effort,  particular  kinds  of  diet, 
dyspepsia,  and  cold  bathing  ;  but  the  most  common  variety, 
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in  my  experience,  is  orthostatic  or  postural.  In  this  type  the 
urine  passed  on  waking  in  the  morning  is  free  from  albumen, 
but  that  which  is  passed  after  the  individual  has  been  going 
about  for  a  short  time  is  albuminous.  Gradually,  as  the 
day  wears  on,  the  albumen  tends  to  disappear.  If  the 
individual  lies  in  bed  all  da}^  there  is  no  albuminuria.  The 
explanation  is,  apparently,  that  the  renal  circulation  in 
these  persons  cannot  accommodate  itself  promptly  to 
changes  in  posture.  Such  persons  are  apt  to  be  pale, 
lacking  in  robust  vigour,  or  of  a  neurotic  disposition,  though 
no  other  evidence  of  disease  can  be  detected.  A  schoolbo\7 
may  faint  when  standing  in  church  or  at  drill.  Functional 
albuminuria  may  be  present  in  more  than  one  member  of  a 
family. 

Diagnosis. — If  the  albumen  is  discovered  accidentally, 
specimens  of  urine  passed  at  different  periods  of  the  day 
ought  to  be  separately  examined,  and  some  of  them,  most 
Hkely  those  passed  immediately  on  rising,  will  be  found  free 
from  albumen.  Moreover,  other  signs  of  kidney  disease  will 
be  absent.  The  heart  is  not  enlarged,  the  pulse  tension 
is  likely  to  be  low,  and  few  or  no  tube  casts  will  be  detected 
in  the  urine.  In  the  case  of  adolescents  who,  without 
definite  signs  of  disease,  suffer  from  pallor  and  languor,  this 
variety  of  albuminuria  should  be  looked  for. 

Prognosis.— This  is  good  as  regards  survival  and  recovery 
from  albuminuria.  Functional  albuminuria  need  not  pre- 
vent an  adolescent  from  being  accepted  for  life  insurance 
at  ordinary  rates. 

Treatment.— It  may  be  desirable  to  give  a  tonic  mixture, 
containing  a  mineral  acid  ;  and  to  this  a  little  digitalis  may 
be  added  if  the  condition  depends  upon  posture,  and  the 
arterial  tension  is  low.  The  subjects  of  this  form  of  albu- 
minuria should  be  allowed  to  join  in  aU  the  games  and 
exercises  of  their  fellows,  and  should  regard  themselves  as 
healthy  individuals.  Candidates  who  have  to  pass  a 
medical  examination  may  escape  rejection  in  some  cases  by 
taking  a  mercurial  purge  on  the  preceding  evening. 
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Albumosuria. 

Albumoses  are  found  in  the  urine  in  small  quantity  in 
various  febrile  and  other  diseases,  where  they  are  of  no 
special  importance.  There  is  one  rare  disease,  however, 
where  albumosuria  is  of  grave  significance,  viz.,  myelo- 
pathic albumosuria  {Kahler's  disease).  The  body  excreted 
in  this  affection  is  known  as  Bence- Jones's  albumose  or 
Bence-Jones's  proteid.  Most  of  the  cases  have  been  in  adult 
males,  and  in  the  great  majority  there  have  been  multiple 
tumours  of  bone-marrow  (myelomata).  In  some  instances 
there  is  a  history  of  severe  injury  to  the  bony  skeleton. 
The  disease  usually  proves  fatal  in  less  than  three  years. 

The  albumose  is  precipitated  when  cold  nitric  acid  is 
added  to  the  lu-ine  drop  by  drop  ;  it  disappears  on  subse- 
quent boiling,  and  it  reappears  on  cooling. 

Haematuria. 

If  blood  is  present  in  the  urine  in  large  quantity,  the 
latter  may  be  quite  red.  With  smaller  proportions  of  blood, 
tlie  urine  is  brown  or  smoky.  The  blood  tends  to  fall  as 
a  chocolate-coloured  sediment.  It  may  be  recognised  by 
the  guaiac  reaction,  the  microscope,  and  the  spectroscope. 

(t)  To  a  small  quantity  of  urine  in  a  test-tube,  tincture  of 
guaiacum  is  added.  The  guaiac  resin  is  precipitated  by  the 
water  and  renders  the  urine  turbid.  Ozonic  ether  (ethereal 
solution  of  hydrogen  peroxide)  is  then  added,  and  the  mix- 
ture is  shaken  up.  If  haemoglobin  is  present,  a  blue  coloui 
is  produced,  owing  to  oxidation  of  the  resin.  The  blood 
takes  oxygen  from  the  ozonic  ether  and  then  gives  it  up  to 
the  resin.  If  the  appearance  of  the  urine  suggests  that  the 
blood  is  scanty,  the  portion  to  be  tested  should  be  taken 
from  the  bottom  of  the  glass,  as  the  corpuscles  tend  to  sink 
thither,  carrying  the  haemoglobin  with  them.  A  possible 
fallacy  exists.  With  urine  which  contains  iodine,  e.g.,  owing 
to  the  administration  of  potassium  iodide,  or  the  use  of 
iodoform  as  a  surgical  dressing,  a  reaction  may  be  obtained 
which  suggests  the  presence  of  blood.  The  distinction  is 
made  by  adding  nitric  acid  ;  this  simply  discharges  the  blue 
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colour  if  it  is  due  to  hgemoglobin,  but  replaces  the  blue  by 
yellow  or  brown  through  the  liberation  of  iodine  if  the  latter 
is  present.  It  used  to  be  said  that  the  presence  of  saliva  in 
urine  was  another  source  of  fallacy,  but  this  is  a  mistake. 
Pure  saliva  gives  no  guaiac  reaction. 

(2)  The  microscope  reveals  the  red  corpuscles  in  the  urinary 
sediment.  These  are  never  collected  in  rouleaux.  They 
are  ordinarily  biconcave  with  a  double  outline,  but  may  be 
shrunken  or  crenated.  In  dilute  urine  they  tend  to  swell 
up,  and  may  appear  simply  as  faint  rings.  They  may 
resemble  spores,  but  the  latter  are  generally  oval  and 
nucleated. 

(3)  The  spectroscope  reveals  the  absorption  bands  of  one 
or  other  form  of  hsemoglobin  ;  viz.,  for  oxyhsemoglobin,  two 
dark  bands,  one  being  in  the  yellow  and  the  other  at  the 
junction  of  yellow  and  green  ;  and  for  methsemoglobin,  two 
bands  in  the  situations  just  mentioned,  with  a  third  one  in 
the  red. 

Urine  containing  blood  gives  the  reactions  for  albumen. 

Source  of  the  Haemorrhage. — Blood  from  the  kidney  is 
intimately  mixed  with  the  urine.  If  the  blood  comes  from 
the  bladder,  it  may  appear  at  the  end  of  micturition.  If  it 
comes  from  the  urethra,  it  will  exude  between  the  acts  of 
micturition.  But  in  all  cases  it  is  important  to  be  guided 
by  the  other  data  furnished  by  examination  of  the  urine, 
and  by  the  concomitant  symptoms. 

Etiology. — Hsematuria  may  be  due  to  a  lesion  of,  or 
extending  to,  any  part  of  the  urinary  tract.  It  may  thus  be 
due  to  trauma,  tumour,  parasites  or  calculus.  It  also  occurs 
in  acute  inflammation  of  the  kidneys,  in  turpentine  and 
cantharides  poisoning,  and  in  the  haemorrhagic  group  of 
general  diseases. 

Haemoglobinuria. 

Hsemoglobinuria  is  a  manifestation  of  hsemoglobiucemia, 
a  condition  in  which  the  red  corpuscles  are  dissolved  in  the 
blood-stream  so  that  their  haemoglobin  is  set  free.  It  has 
been  considered  in  detail  in  connection  with  diseases  of  the 
blood  (p.  363). 
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Pyuria. 

Pyuria  may  result  from  suppuration  in  any  part  of  the 
urinary  system,  or  from  an  abscess  opening  into  the  urinary 
tract.  In  women  it  may  be  due  to  leucorrhoea.  The  source 
of  the  pus  can  often  be  recognised  by  associated  symptoms 
and  physical  signs,  but  it  is  to  be  noted  that  if  the  urine  is 
ammoniacal  the  pus  is  probably  derived  from  the  bladder. 
Even  in  these  cases,  however,  the  kidneys  may  ultimately 
become  the  seat  of  suppurative  inflammation.    A  sediment 
of  pus  is  dense  and  white  or  cream  coloured,  and  the  addi- 
tion of  liquor  potassse  makes  it  gelatinous.    The  microscope 
reveals  the  pus  corpuscles,  which,  on  the  addition  of  acetic 
acid,  display  their  tripartite  or  bipartite  nuclei.    Urine  con- 
taining pus  gives  the  reactions  for  albumen. 

Tube  Casts  and  Epithelium. 

Casts  of  the  uriniferous  tubules  are  a  common  feature  in 
kidney  disease,  and  are  occasionally  observed  in  small 
numbers  in  cases  where  it  is  almost  certain  that  no  renal 
disease  exists.    Tube  casts  vary  in  their  characters  according 
to  the  region  of  the  tubules  in  which  they  are  formed, 
according  to  the  material  of  which  they  consist,  and  accord- 
ing to  the  form  of  kidney  disease  with  which  they  are 
associated.    Thus,  most  of  them  are  straight,  some  are 
curved.    They  may  be  broad  or  narrow.    The  hyaline  cast, 
which  is  the  simplest  and  of  least  significance,  is  a  cylinder 
of  transparent  hyaline  matter  with  but  little  refracting 
power.    Waxy  (or  colloid)  casts  are  more  highly  refracting 
and  often  of  large  size.    They  sometimes  give  the  reactions 
with  iodine  and  methyl  violet,  but  this  is  no  certain  evidence 
that  amyloid  degeneration  exists  in  the  kidneys.  Other 
casts  are  granular,  the  granules  being  due  to  degeneration 
of  epithelial  cells,  blood  corpuscles,  etc.    Epithelial  casts  are 
cylinders  made  up  of  renal  epithelium  welded  together,  or 
moulded  on  a  basis  of  hyaline  matter.    Fatty  casts  contain 
globules  of  oil,  and  are  important  as  suggesting  chronicity 
and  therefore  imperfect  cure.    Blood  casts  are  made  up  of 
blood  corpuscles.    In  rare  cases  pus  casts  are  observed. 
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Hyaline  and  granular  casts  are  observed  in  all  kinds  of 
Bright's  disease.  Epithelial  and  blood  casts  are  specially- 
related  to  tubular  nephritis,  whether  acute  or  chronic. 

Cylindroids  are  long,  ribbon-like  bodies,  not  unlike  hyaline 
casts,  but  longitudinally  striated.  They  rnay  occur  in  health, 
and  it  is  not  certainly  known  whether  thev  come  from  the 
kidneys. 

Epithelium  in  the  urine  mav  come  from  any  part  of  the 
urinary  tract,  and  in  females  from  the  generative  system. 
Thus,  round  cells  with  a  single  nucleus  come  from  the 
uriniferous  tubules,  but  may  also  be  derived  from  a  lower 
part  of  the  tract.  Cells  of  various  shape,  oval,  tailed,  etc. 
{transitional  epithelium),  and  sometimes  adhering  to  one 
another  so  as  to  form  tessellated  masses,  may  come  from 
any  part  of  the  tract,  from  the  pelvis  of  the  kidney  to  the 
urethra.  Very  large  flat  cells  from  the  vagina  are  often 
observed  in  the  urine  of  females. 


3.  SUPPRESSION  OF  URINE  (Anuria). 

Suppression  must  be  distinguished  from  retention  of 
urine.  In  the  former  case  no  urine  enters  the  bladder  from 
the  kidneys  ;  in  the  latter  the  urine  reaches  the  bladder,  but 
cannot  escape  from  that  viscus.  Habitual  or  frequently 
recurring  retention  is  apt  to  lead  after  a  time  to  changes  in 
the  urinary  system  above  the  bladder,  with  the  result  that 
suppression  may  be  brought  about. 

Suppression  is  of  two  kinds  :  (i)  obstructive  and  (2)  non- 
obstructive. 

(i)  Obstructive  suppression  may  result  from  the  blocking  of 
one  ureter  by  a  calculus  in  a  person  in  whom  the  opposite 
ureter  has  been  already  blocked,  or  in  whom  the  opposite 
kidney  is  disorganised  or  absent.  Or  a  cancer  of  the  uterus 
may  cause  obstruction  of  both  ureters  near  the  bladder. 
Even  with  absolute  suppression  no  distinctive  symptoms  set 
m  for  about  a  week  (latent  urcBmia).  There  may  be  insomnia 
and  some  muscular  enfeeblement,  but  the  mental  functions 
are  sound,  and  the  patient  seems  to  have  nothing  particular 
wrong  with  liim.    During  this  week  some  urine  is  generally 
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passed,  but  in  a  most  irregular  manner  as  regards  the  times 
of  micturition.  Moreover,  on  account  of  the  high  pressure 
within  the  renal  pelvis  and  uriniferous  tubules,  the  urine 
which  is  secreted  is  pale,  of  low  density  and  poor  in  urea  ;  it 
is  generally  free  from  albumen.  Of  the  distinctive  symptoms, 
muscular  twitchings  are  the  most  important.  Then  follow 
contraction  of  the  pupils,  great  weakness,  dryness  of  the 
tongue,  anorexia,  slight  delirium  and  death  within  two  or 
three  days.  Convulsions,  dropsy,  and  an  ammoniacal  odour 
of  the  breath  and  skin  are  quite  exceptional. 

(2)  Non-obstructive  suppression  occurs  in  cholera,  in  acute 
nephritis,  after  the  passage  of  a  catheter,  and  after  lesions  of 
the  abdomen.  In  acute  nephritis  the  suppression  is  seldom 
complete  for  any  length  of  time  ;  it  is  to  be  attributed  to 
the  changes  in  the  renal  cells.  After  the  passage  of  a 
catheter,  and  in  some  abdominal  cases,  the  suppression  is 
apparently  reflex,  and  due  to  changes  in  the  renal  blood- 
vessels (probably  spasm).  If  the  suppression  is  prolonged, 
acute  ursemic  symptoms  develop.  Anuria  also  occurs  as  a 
manifestation  of  hysteria,  but  it  is  commonly  accompanied 
by  vomiting  of  a  fluid  which  contains  urea,  and  it  may  be 
followed  by  polyuria  ;  it  does  not  lead  to  uremia. 

Treatment. — In  obstructive  suppression  the  surgeon  may 
occasionally  be  able  to  remove  the  obstruction  ;  the  attempt 
should  be  made  earlv.  The  treatment  of  non-obstructive 
suppression  will  be  described  in  connection  with  nephritis. 


4.  URi^MIA. 

This  condition  has  been  alluded  to  in  connection  with  the 
subject  of  suppression  of  urine.  It  may  be  brought  about 
by  any  condition  which  interferes  with  the  secretion  of  urine 
(except,  perhaps,  hysteria).  It  is  natural  to  suppose  that 
the  symptoms  are  due  to  retention  in  the  system  of  excretory 
products  which  would  be  removed  if  the  kidneys  were 
healthy  ;  but  while  this  is  so,  it  is  impossible  at  present  to 
name  any  particular  poison  which  can  be  held  responsible 
for  the  symptoms,  or  to  state  exactly  the  mode  in  which 
these  are  brought  about.    It  has  also  been  suggested  that 


DISEASES  OF  THE  KIDNEYS 


S87 


uraemia  is  due  to  perversion  or  loss  of  the  internal  secretion 
of  the  kidneys. 

Acute  Uraemia. — In  this  form  the  symptoms  develop 
acutely,  or  even  suddenly.  Convulsions  are  common,  and 
are  usually  epileptiform  in  type  {urcBmic  eclampsia).  They 
may  be  severe  or  slight  as  regards  the  amount  of  spasm. 
One  may  follow  on  another  almost  immediately  {status 
epilepticus),  or  there  may  be  an  intervening  period  of  coma. 
Coma  itself  is  an  important  symptom.  With  numerous  or 
severe  convulsions  the  temperature  may  rise  to  104°  or 
thereby.  Coma  and  convulsions  occur  both  at  the  onset  of 
acute  nephritis  and  as  terminal  phenomena  in  the  chronic 
disease.  Another  symptom  is  blindness  without  ophthalmo- 
scopic change  {amaurosis).  Delirium,  insanity  and  hemi- 
plegia (not  due  to  any  gross  cerebral  lesion)  may  also  occur. 
Death  may  take  place  in  the  convulsive  or  in  the  comatose 
period.  Recovery,  however,  is  common,  since  the  attack  of 
nephritis  often  subsides. 

Chronic  Uremia. — Here  the  symptoms  are  less  urgent, 
though  more  varied,  but  they  may  at  any  time  become 
acute.  Headache  is  common  and  often  severe,  especially  in 
the  morning.  Vomiting,  diarrhoea,  anorexia,  a  rapid  pulse, 
msomnia,  muscular  weakness,  and  erythematous  and  other 
affections  of  the  skin  also  occur.  Dyspnoea  may  be  trouble- 
some, and  the  continuous  variety  is  occasionally  so  severe 
as  to  cause  death  by  exhaustion.  In  chronic  uraemia  the 
temperature  is  usually  subnormal  (unless  inflammatory  com- 
plications are  present),  and  a  very  characteristic  mode  of 
termination  is  a  gradual  fall  of  temperature  accompanied 
by  a  gradually  increasing  drowsiness,  going  on  day  after  day 
until  the  latter  ends  in  coma,  and  after  a  time  in  death, 
with  or  without  a  few  convulsions. 

In  Bright's  disease  the  knee-jerks  are  frequently  altered 
from  the  normal.  They  may  be  diminished,  absent,  or 
increased. 
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5.  DROPSY  IN  KIDNEY  DISEASE. 

The  characteristic  dropsy  of  kidney  disease  differs  from 
that  of  cardiac  disease  or  weakness  in  not  showing  a  pre- 
ference for  the  most  dependent  parts.  It  is  true  that  dropsy 
of  the  cardiac  type  is  met  with  in  renal  disease,  but  this  is 
due  to  secondary  or  coincident  disturbance  of  the  heart. 
The  distinctively  renal  dropsy  includes  both  anasarca  or 
general  oedema — involving  more  or  less  all  parts  of  the 
surface,  but  especially  parts  where  the  cellular  tissues  are 
loose  {e.g.,  the  eyelids) — and  dropsy  of  the  serous  cavities. 
Once  the  anasarca  has  become  considerable,  the  fluid 
naturally  tends  to  gravitate  to  the  most  dependent  parts — 
e.g.,  the  side  on  which  the  patient  habitually  rests.  To 
explain  renal  dropsy  we  must  suppose  that  the  permeability 
of  the  vessels  is  increased  either  by  toxic  substances  which 
are  retained  in  the  blood  owing  to  the  loss  of  the  renal 
function,  or  by  the  toxic  substances  which  caused  the 
nephritis.  Renal  dropsy  is  specially  associated  with  tubular 
nephritis,  whether  acute  or  chronic. 

6.  CARDIO-VASCULAR  CHANGES  IN  KIDNEY  DISEASE. 

Changes  in  the  kidneys  and  circulatory  organs  may  be 
associated  with  one  another  in  three  ways,  (i)  The  changes 
in  both  may  be  due  to  a  common  cause.  For  instance,  the 
poison  of  diphtheria  may  cause  nephritis  on  the  one  hand, 
and  degeneration  of  the  cardiac  muscle  with  dilatation  of 
the  ventricle  on  the  other.  (2)  Disease  in  the  heart  may 
give  rise  to  changes  in  the  kidneys.  For  instance,  rheumatic 
endocarditis  may  give  rise  to  embolism  in  the  kidney,^  and 
in  the  same  way  ulcerative  endocarditis  may  lead  to  the 
formation  of  abscesses  in  the  kidneys.  (3)  Disease  of  the 
kidneys  is  often  the  cause  of  changes  in  the  heart  and  blood- 
vessels, and  especially  of  hypertrophy  of  the  left  ventricle. 

1  A  condition  long  ago  described  by  P.  Rayer  {Maladies  des 
Reins,  1839-41,  ii.  73)  as  'nephrite  rhumatismale,'  and  not  to  be 
confused  with  the  acute  nephritis  which  in  rare  instances  shows 
itself  as  a  compUcation  of  rheumatic  fever. 
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This,  of  course,  is  chiefly  witnessed  in  chronic  disease. 
This  subject,  however,  and  in  particular  the  relationship 
between  changes  in  the  kidneys  and  changes  in  the  arteries, 
will  be  considered  in  connection  with  chronic  Bright's 
disease. 

The  hypertrophy  of  the  left  ventricle  is  due  to  increase  of 
arterial  tension.  As  to  the  immediate  cause  of  the  increased 
tension,  different  opinions  have  been  held  in  the  past,  but 
there  is  very  good  ground  for  the  belief  that  it  results  from 
the  morbid  state  of  the  blood,  contaminated  as  it  is  by 
excretory  products  which  the  kidneys  have  failed  to  elimi- 
nate. This  abnormal  blood,  according  to  Johnson's  stop- 
cock theory,  irritates  the  tissues  and  causes  reflex  contraction 
of  the  arterioles,  thus  tending  to  protect  the  tissues  by 
shutting  off  some  of  the  impure  blood.  Or  the  obstruction 
may  be  primarily,  as  Broadbent  thinks,  in  the  capillaries. 
The  high  tension  present  in  the  early  stage  of  anaemia 
suggests  that  abnormal  blood  does  not  glide  through  the 
capillaries  so  easily  as  normal  blood.  But  whether  any  of 
these  agencies  is  the  actual  one  or  not,  the  fact  remains  that 
the  increased  resistance  to  the  arterial  outflow  leads  to 
increased  arterial  tension  and  hypertrophy  of  the  left 
ventricle  ;  and  as  the  increase  of  tension  and  the  cardiac 
hypertrophy  have  the  effect  of  driving  an  increased  quantity 
of  blood  through  the  kidneys,  and  thus  giving  these  organs 
a  better  opportunity  of  separating  the  excretory  products 
from  the  blood,  the  cardio-vascular  changes  may  be  regarded 
as  thus  far  compensatory  in  their  nature.  Unfortmiately, 
however,  in  the  long-run,  the  abnormal  strain  tells  upon  the 
vessels  and  heart,  and  degeneration  ensues. 

7.  DISTURBANCES  OF  THE  CIRCULATION  IN  THE 

KIDNEYS. 

Active  Hyperaemia. 

Active  hypercTemia  results  from  the  action  of  irritants  such 
as  cantharides.  turpentine,  and  the  toxins  of  scarlatin  a  and 
other  fevers,  but  it  is  doubtful  whether  such  congestion 
should  be  distinguished  from  inflammation.  Occasionally, 
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however,  intense  congestion  of  reflex  origin  would  appear  to 
be  the  explanation  of  the  urethral  shock  which  may  follow 
the  passage  of  a  catheter.  The  kidneys  are  large,  their 
vessels  are  engorged,  and  their  capsules  strip  off  easily.  The 
urine  is  scanty  and  albuminous,  and  often  contains  blood. 
There  is  no  dropsy. 

Passive  Hyperaemia. 

This  is  common  as  a  part  of  the  general  venous  congestion 
which  results  from  failure  of  the  heart  in  valvular  disease, 
emphysema,  etc.  It  is  also  produced  by  pressure  on  the 
renal  veins  or  inferior  vena  cava  by  tumours,  etc.,  in  the 
abdomen.  The  kidneys  are  large,  firm  and  deep  red,  and 
their  capsules  strip  off  easily — at  least  in  the  early  stages. 
The  urine  is  scanty  and  concentrated.  It  contains  albumen, 
and  sometimes  blood  and  hyaline  tube  casts.  As  a  rule, 
this  condition  does  not  give  rise  to  symptoms.  The  treat- 
ment is  that  of  its  cause. 

Embolism. 

Embolism  is  common  in  heart  disease,  and  especially  in 
mitral  stenosis,  where  a  thrombus  often  forms  in  the  left 
auricle.  Or  a  piece  of  thrombus  may  come  from  the  left 
ventricle,  or  from  the  interior  of  an  aneurysm  ;  vegeta- 
tions may  become  detached  from  the  valves  of  the  heart  in 
endocarditis  ;  or,  again,  calcareous  matter  may  be  removed 
from  an  atheromatous  patch  in  the  aorta. 

Embolism  of  the  kidney  leads  to  necrosis  of  tissue.  The 
usual  clinical  evidence  of  embolism  is  the  sudden  onset  of 
albuminuria  of  a  temporary  kind  in  a  patient  suffering  from 
some  disease  likely  to  be  associated  with  embolism.  Some- 
times the  albuminuria  is  accompanied  by  hsematuria  and 
by  pain  in  the  loin. 

If  the  embolus  is  septic,  as  in  ulcerative  endocarditis  and 
pyaemia,  an  abscess  may  be  produced.  Such  lesions  are 
commonly  multiple  and  small.  Septic  embolism  may  be 
accompanied  by  a  rigor  and  followed  after  some  days  by 
pyuria. 
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8.  BRIGHT'S  DISEASE.i 

Great  diversity  of  opinion  exists  as  to  the  clinical  and  ana- 
tomical types  of  disease  which  ought  to  be  included  under 
this  designation.  In  the  present  state  of  our  knowledge, 
however,  the  most  convenient  classification  is  one  that  has 
long  been  in  general  use.  By  this  arrangement,  three  varieties 
of  Bright's  disease  are  recognised  :  (i)  In  the  first  form,  the 
onset  is  acute,  and  the  course  acute  or  subacute.  While  all 
the  tissue  elements  suffer,  the  tubules  suffer  most  as  a  rule 
(acute  tubular  nephritis),  but  sometimes  the  vessels  of  the 
glomeruli  are  most  involved  (glomerular  nephritis).  (2)  In 
the  second  form  the  onset  is  usually  acute,  though  some- 
times gradual,  and  the  course  is  chronic.  Here,  again,  the 
tubules  chiefly  suffer  (chronic  tubular  nephritis).  (3)  In  the 
third  type,  the  onset  is  insidious  and  the  course  is  chronic  ; 
here  the  interstitial  tissue  is  principally  involved  (chronic 
interstitial  nephritis).  (4)  In  connection  with  these  three 
types  amyloid  degeneration  of  the  kidney  (which  is  not  a 
form  of  Bright's  disease)  may  be  mentioned  here  ;  first, 
because  it  is  associated,  like  Bright's  disease,  with  albumin- 
uria and  dropsy  ;  secondly,  because  it  is  apt  to  be  accom- 
panied by  inflammatory  changes  in  the  kidneys ;  and, 
thirdly,  because,  like  the  second  and  third  types  of  Bright's 
disease,  it  may  at  any  period  of  its  course  be  complicated  by 
an  acute  or  subacute  attack  resembling  the  first  variety. 
Indeed,  a  considerable  proportion  of  cases  which,  when 
admitted  to  hospital,  appear  to  be  examples  of  acute  Bright's 
disease  are  found  on  investigation  to  be  acute  or  subacute 
exacerbations  of  a  chronic  affection. 

Saundby  classifies  nephritis  according  to  its  etiology, 
and  distinguishes  three  types  :  infective,  toxic  and  obstruc- 
tive. The  infective  type  includes  all  cases  of  acute  or 
chronic  nephritis,  which  occur  as  a  result  of  acute  or  chronic 
infective  diseases.  The  toxic  group  includes  cases  due  to 
lithsemia  or  the  uric  acid  diathesis,  and  corresponds  especi- 

^  So  named  after  Richard  Bright,  who,  in  his  '  Reports  of  Medical 
Cases,'  pubUshed  in  1827,  called  attention  to  the  connection  of 
dropsy  and  albuminuria  with  changes  in  the  kidneys. 


592  MANUAL  OF  MEDICINE 

ally  to  the  contracted,  red,  granular  kidney,  but  the  kidney 
may  be  large  and  fatty  owing  to  intercurrent  acute  or  sub- 
acute attacks.  It  also  includes  the  acute  nephritis  of  acute 
gout ;  that  which  results  from  poisoning  by  animal,  vegetable 
and  mineral  poisons  ;  and  that  which  results  from  chill.  In 
the  toxic  group,  the  inflammation  is  attributable  to  irrita- 
tion of  the  renal  tissues  by  the  abnormal  substances  which 
they  eliminate.  The  obstructive  type  includes  cases  due  to 
obstruction  to  the  urinary  outflow,  e.g.,  by  enlargement  of 
the  prostate  or  stricture  of  the  urethra  in  males,  or  by  the 
pressure  of  an  enlarged  uterus  or  a  pelvic  new  growth  in 
females.  Obstructive  nephritis  is  practically  synonymous 
with  consecutive  nephritis  (the  nephritis  being  consecutive 
to  disease  lower  down  the  urinary  tract),  but  both  expres- 
sions include  certain  forms  of  suppuration  of  the  kidney, 
whereas  suppurative  nephritis  is  best  kept  apart  from 
Bright's  disease  altogether. 

In  each  of  Saundby's  three  types,  the  urinary  and  other 
symptoms  may  point  to  either  acute  or  chronic  nephritis, 
and  the  anatomical  changes  may  be  those  of  acute  nephritis, 
chronic  fatty  kidney,  or  contracting  kidney. 

Acute  Nephritis  (AcuTE  Bright' s  Disease). 

Etiology. — Exposure  to  cold  and  wet  is  a  common  cause, 
especially  in  adults,  and  is  more  potent  if  the  individual  is 
under  the  influence  of  alcohol.  Scarlet  fever  is  a  very 
common  cause,  and  is  naturally  most  influential  in  child- 
hood. The  symptoms  usually  appear  in  convalescence,  and 
cannot  be  accounted  for  by  exposure.  Other  fevers  are 
much  less  frequent  causes.  Pregnancy  is  a  well-known 
cause.  Certain  poisons  which  have  been  mentioned  as 
causing  active  hypersemia  {e.g.,  cantharides  and  turpentine) 
are  probably  capable  of  exciting  actual  inflammation. 

Morbid  Anatomy.— In  some  cases  {e.g.,  glomerular  ne- 
phritis), the  kidneys  may  appear  almost  healthy  to  the  naked 
eye.  In  other  cases,  they  are  swollen  and  dark,  and  on  section 
are  found  to  be  engorged  with  blood.  In  other  cases,  while 
the  pyramids  are  dark  red,  the  swollen  cortex  is  grayish-red 
and  the  surface  is  pale.    In  any  case  the  capsule  is  easily 


DISEASES  OF  THE  KIDNEYS 


593 


removed.  The  microscope  shows  that  the  inflammation  is 
diffuse  and  involves  all  the  tissues,  although  in  different 
cases  different  tissue-elements  suffer  most.  In  the  tubules, 
there  is  cloudy  swelling  of  the  epithelium,  which  tends  to 
desquamate  so  that  the  tubules  may  be  distended  with  cells. 
After  the  early  stages  the  epithelium  may  be  very  fatty.  In 
the  tubules  there  are  not  only  epithelial  cells,  but  also  tube 
casts  and  often  red  blood  corpuscles  or  brown  granular 
debris.  The  Malpighian  tufts  may  be  seriously  compressed 
by  swelling  of  the  glomerular  epithelium,  or  by  haemorrhage 
or  round-cell  infiltration  into  Bowman's  capsule,  so  that  the 
secretion  of  urine  may  be  arrested.  The  interstitial  tissue 
is  the  seat  of  round-cell  infiltration  and  sometimes  of 
haemorrhage. 

Parenchymatous,  desquamative,  tubal,  tubular,  or  diffuse 
nephritis  is  the  type  ordinarily  met  with  as  the  result  of 
exposure.  Glomerular  nephritis  {glomerulo-nephritis)  is  the 
variety  specially  seen  in  scarlet  fever. 

Symptoms. — These  vary  a  good  deal.  The  patient  may 
complain  of  nothing  except  the  sweUing,  the  onset  of  which 
is  often  abrupt  {acute  renal  dropsy).  There  may  be  some 
chilliness  with  slight  elevation  of  temperature  at  the  outset, 
but  there  is  often  no  fever.  Pain  in  the  back  is  not  common . 
There  may  be  vomiting  or  convulsions  at  the  commencement. 
The  swelling  generally  begins  in  the  eyelids  and  about  the 
ankles,  and  may  soon  involve  the  general  surface.  The 
dropsy  may  involve  the  lungs  and  serous  cavities.  Pallor 
is  a  marked  and  early  feature  of  the  disease. 
•  The  urine  is  passed  with  undue  frequency.  It  is  scanty, 
altered  in  colour,  and  of  high  specific  gravity.  The  colour 
is  usually  smoky,  brown  or  red,  though  occasionally  normal. 
Abundant  albumen  is  present,  together  with  tube  casts,  and 
often  blood.  The  tube  casts  are  epithelial,  blood,  granular, 
hyaline  and  perhaps  fatty.  Desquamated  renal  cells  are  also 
present.    The  urea  excretion  is  reduced. 

In  severe  cases  blindness  {amaurosis)  may  be  present. 
The  loss  of  sight  is  complete,  and  comes  on  suddenly  ;  it 
passes  off  again  quickly  if  the  state  of  the  blood  is  rectified. 
As  the  pupils  respond  to  light  in  some  cases  and  not  in 
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others,  it  is  probable  that  the  uraemic  poison  acts  sometimes 
on  the  cortical  visual  centres,  and  sometimes  on  the  retinal 
nerve  elements  with  or  without  the  centres.  The  condition 
is  not  related  to  any  ophthalmoscopic  change.  In  this  form 
of  Bright's  disease,  the  fundi  are  generally  normal. 

The  tension  of  the  pulse  is  raised  (see  sphygmogram. 
Fig.  19,  p.  265).    Bronchial  catarrh  is  generally  present. 

Diagnosis. — This  is  usually  simple.  The  ordinary  albu- 
minuria of  acute  fevers  is  not  to  be  regarded  as  due  to 
Bright's  disease.  Myx oedema  is  readily  distinguished  from 
Bright's  disease  by  the  examination  of  the  urine.  When  a 
case  comes  under  observation  presenting  symptoms  of  acute 
nephritis,  it -is  important  to  search  for  any  evidence  of 
pre-existing  chronic  disease  (hypertrophied  or  degenerated 
arteries,  hypertrophied  heart,  albuminuric  retinitis,  etc.),  as 
this  win  greatly  modify  the  prognosis. 

Prognosis. — A  large  proportion  of  cases'  recover.  The 
symptoms  subside  in  the  course  of  days  or  weeks,  the  urine 
becomes  more  abundant  than  normally,  and  its  abnormal 
ingredients  gradually  diminish  and  disappear.  The  albu- 
minuria may  persist  for  months,  though  it  occasionally 
ceases  within  a  few  weeks.  Other  cases  die  in  the  acute 
stage  from  uremia,  or  occasionally  from  serous  effusion  or 
inflammatory  complications.  Secondary  inflammations, 
however,  are  not  nearly  so  common  in  acute  as  in  chronic 
Bright's  disease.  Other  cases  merge  into  a  chronic  con- 
dition. 

Treatment.— The  patient  should  rest  in  bed  between 
blankets.  Milk  diluted  with  water,  barley-water,  or  soda- 
water,  is  a  good  food,  and  it  is  a  common  practice  to  restrict 
the  patient  to  diluted  milk  during  the  acute  stage;  the 
milk  being  regarded  as  a  complete  and  non-irritating  food, 
the  lactose  as  a  diuretic,  and  the  water  as  a  bland  agent 
which  flushes  out  the  kidneys,  removing  desquamated  epi- 
thelium, blood  corpuscles  and  tube  casts,  which  tend  to 
obstruct  the  tubules.  But  there  is  reason  to  doubt  the 
wisdom  of  introducing  unusuafly  large  quantities  of  liquid 
into  the  system  as  long  as  the  kidneys  are  unable  to  excrete 
even  the  normal  amount ;  and  it  is  therefore  right  to  restrict 
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the  liquids  to  about  3  pints  daily,  and  to  supplement  the 
dietary  by  farinaceous  foods,  until  a  distinct  increase  in  the 
quantity  of  the  urine  shows  that  the  kidneys  are  beginning 
to  overtake  the  arrears  of  their  work.  If  in  the  early  stage 
the  urine  is  extremely  scanty  and  the  dropsy  is  decidedly 
threatening,  the  total  dietary  should  be  restricted  to  about 
a  pint  of  milk,  and  ice  may  be  given  to  relieve  the  thirst. 
After  the  acute  stage  is  past,  liquids  as  well  as  farinaceous 
foods  may  be  given  quite  freely.  Diluted  milk,  alkaline 
waters,  weak  tea,  and  imperial  drink  (cream  of  tartar 
solution,  sweetened  with  sugar  and  flavoured  with  lemon- 
juice)  may  be  recommended  as  drinks ;  while  porridge, 
rice,  gruel,  cornflour,  and  bread  are  available,  as  foods  in 
addition  to  the  milk.    Still  later,  fish  may  be  given.  ■ 

At  the  outset  the  bowels  should  be  freely  purged  by 
compound  jalap  powder  (i  drachm  for  an  adult),  and  con- 
stipation must  be  guarded  against  all  through  the  attack. 
Solution  of  ammonium  acetate  may  be  given  at  first  as  a 
diaphoretic.  It  is  an  old-established  practice  to  give 
digitalis  and  other  diuretics  in  this  disease,  but  their  use- 
fulness in  the  stage  of  early  oliguria  may  be  questioned. 

If  the  symptoms  are  threatening,  the  loins  may  be  cupped 
at  first  and  then  poulticed  ;  in  young  vigorous  subjects,  wet 
cups  may  be  employed.  A  hot  wet  pack  conjoined  with  hot 
drinks  is  a  valuable  means  of  promoting  perspiration.  A 
hot-air  bath  is  sometimes  used.  Pilocarpine  to  }  grain 
for  an  adult,  to  i  grain  for  a  child)  may  be  employed 
with  caution  if  the  pulse  is  good,  and  if  there  is  no  evidence 
of  moisture  in  the  bronchial  passages.  If  dropsy  is  severe, 
Southey's  tubes  should  be  used  for  the  superficial  tissues,' 
and  the  aspirator  for  the  serous  cavities.  Another  useful 
measure  in  dropsical  cases  is  to  withdraw  common  salt  from 
the  dietary.  This  is  sometimes  followed  by  most  encourag- 
mg  results,  as  shown  by  diminution  of  the  body- weight, 
the  dropsy,  and  the  albuminuria ;  increase  in  the  quantity 
of  urine  and  urea ;  and  relief  of  urfemic  symptoms.  Con- 
vulsions may  be  controlled  by  chloroform,  while  potassium 
bromide  and  chloral  are  administered  by  the  rectum,  and 
cups  and  poultices  are  applied  over  the  kidneys.  Morphine 
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is  frequently  given  for  urfemic  convulsions,  and  may  act  well, 
but  it  is  open  to  the  objection  that  it  may  be  difficult  to 
distinguish  between  morphine  poisoning  and  uraemic  coma. 
For  obstinate  vomiting,  ice,  bismuth  and  dilute  hydro- 
cyanic acid  may  be  given  by  the  mouth,  and  a  mustard 
poultice  may  be  applied  to  the  epigastrium. 

After  the  acute  stage  is  passed,  some  chalybeate  should  be 
given  for  the  anaemia,  but  the  state  of  the  urine  should  be 
carefully  watched  lest  the  iron  irritate  the  kidneys.  The 
patient  must  always  be  well  protected  by  flannel  clothing. 


Chronic  Parenchymatous  Nephritis 

(Chronic  Desquamative,  Tubal,  Tubular,  or  Diffuse 

Nephritis). 

Etiology. — This  is  the  chronic  form  of  nephritis  which 
follows  an  acute  attack,  whether  the  latter  be  due  to 
exposure,  to  scarlet  fever  or  to  pregnancy.  Occasionally, 
however,  the  onset  is  insidious,  and  various  agencies  such  as 
alcohol,  habitual  exposure  and  infectious  diseases  have  been 
suggested  as  causes.  This  form  of  the  disease  occurs  under 
the  same  circumstances  as,  and  frequently  in  combination 
with,  amyloid  degeneration  of  the  kidneys.  It  is  most 
common  in  early  and  middle  adult  life. 

Morbid  Anatomy. — The  kidneys  are  usually  enlarged.  The 
surface  is  smooth  and  pale,  with  conspicuous  stellate  veins, 
and  the  capsule  is  easily  removed.  The  cortex  is  swollen 
and  pale,  contrasting  in  colour  with  the  red  pyramids.  The 
tubules  are  distended  with  swollen,  fatty  and  desquamating 
epithelium.  When  the  large  white  kidney  contains  much 
fat,  it  constitutes  one  form  of  fatty  kidney.  Casts  are  also 
seen.  Bowman's  capsules  are  thickened,  and  the  interstitial 
tissue  is  infiltrated  with  round  ceUs.  This  is  the  large  white 
kidney.  In  some  cases  there  are  haemorrhagic  areas  in  the 
cortex,  and  the  condition  is  then  termed  chronic  hcBmorrhagic 
nephritis. 

The  small  white  kidney  {pale  granular  kidney)  is  generally 
regarded  as  a  more  advanced  stage  of  the  disease  than  the 
large  white  kidney,  although,  on  the  one  hand,  the  large 
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white  kidney  may  not  become  small,  even  though  the  patient 
survive  for  several  years  ;  and,  on  the  other  hand,  it  is 
believed  by  some  that  the  small  white  kidney  may  never 
have  had  a  stage  of  enlargement.  The  kidneys  are  nearly 
normal  as  regards  size,  somewhat  pale,  and  rough  on  the 
surface,  with  adherent  capsule.  The  cortex  may  be  thinner 
than  normally.  There  is  overgrowth  of  interstitial  tissue, 
with  atrophy  or  sclerosis  of  Malpighian  tufts,  thickening  of 
arteries,  and  degeneration  of  epithelium.  The  changes,  in 
short,  are  intermediate  between  those  of  the  large  white 
and  the  small  red  kidney. 

The  left  ventricle  is  usually  hypertrophied,  and  the  walls 
of  the  arteries  may  be  thickened. 

Symptoms. — These  are  often  a  continuation  or  a  relapse  of 
the  symptoms  of  acute  nephritis.  In  the  primary  cases, 
there  may  be  a  general  failure  of  health,  with  digestive 
disturbances,  before  swelling  is  noticed  about  the  ankles  and 
eyelids.  In  the  fully  developed  disease,  dropsy  and  pallor 
are  almost  constant  phenomena.  The  whole  body  may  be 
bloated  with  oedema,  and  the  serous  cavities  are  often  the 
seat  of  dropsical  effusion.  The  urine  contains  a  large  amount 
of  albumen  and  abundant  tube  casts  (including  epithelial, 
fatty,  granular,  and  hyaline).  In  many  cases,  blood  is 
present  {chronic  hcemorrhagic  nephritis).  The  quantity  and 
specific  gravity  vary  in  different  cases,  and  may  be  either 
above  or  below  the  normal.  The  excretion  of  urea  is  re- 
duced. The  various  symptoms  of  uraemia  as  previously 
described  are  common,  and  secondary  inflammations  of  the 
lungs  and  serous  membranes  are  also  common.  The  pulse 
tension  is  usually  elevated,  and  the  left  ventricle  tends  to 
become  hypertrophied,  but  these  and  other  cardio-vascular 
changes  are  not  so  striking  as  in  chronic  interstitial  ne- 
phritis. Various  inflammatory  affections  of  the  skin  are 
met  with.  Retinal  changes  are  common  {albuminuric  reti- 
nitis), and  include  white  spots  or  patches  due  to  degeneration 
and  exudation  ;  hsemorrhages  ;  optic  neuritis  ;  and  a  general 
haziness  over  the  retina  due  to  inflammation  of  that  mem- 
brane. The  retinal  changes  are  speciaUy  apt  to  involve  tlie 
region  around  the  macula.    If  they  are  slight,  they  may  not 
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interfere  with  vision,  and  in  any  case  the  eyesight  is  rarely 
altogether  lost. 

Diagnosis. — Chronic  tubal  nephritis  is  distinguished  from 
the  interstitial  form  by  the  history,  by  the  persistent  dropsy, 
and  by  the  characters  of  the  urine,  which  contains  abundant 
albumen  and  casts,  and  often  blood.  In  pure  amyloid 
disease  there  is  no  blood  in  the  urine  ;  there  may  be  amyloid 
disease  elsewhere,  and  there  may  be  an  obvious  cause  for  the 
degeneration  (chronic  suppuration,  syphilis,  etc.). 

Prognosis. — Occasionally  recovery  takes  place  after  the 
disease  has  continued  for  a  year  or  more,  but  as  a  rule  the 
outlook  is  very  serious.  Many  cases  die  within  six  months, 
the  fatal  termination  being  due  to  uraemia,  secondary  inflam- 
mation or  dropsy.  On  the  other  hand,  I  have  known  a 
patient  return  to  work  after  being  absent  from  it  for  two 
years  or  more,  and  survive  for  another  year.  Retinal 
changes  are  seldom  survived  for  two  years,  and  many  of  the 
cases  die  within  a  few  months  after  these  are  detected. 
Defects  of  vision  may  pass  away,  however,  and  the  ophthal- 
moscopic changes  may  disappear  completely  many  months 
before  death. 

Treatment. — When  the  patient  first  comes  under  observa- 
tion, especially  if  there  is  considerable  dropsy,  it  is  well  to 
keep  him  in  bed  for  a  short  time  ;  not  so  much  for  the  purpose 
of  observation,  as  to  give  the  kidneys  the  best  chance  of 
recovering  from  any  exacerbation  of  the  disease  which  may 
be  present.  Apart  from  this,  however,  and  apart  from  the 
need  of  treating  important  symptoms,  such  as  hydrothorax 
or  extreme  dropsy  of  the  legs,  there  is  nothing  to  be  gained 
by  confining  the  patient  to  bed  or  even  to  the  house.  He 
must,  however,  be  well  clad  with  flannels  so  as  to  avoid  the 
dangers  associated  with  chilling,  tie  should  be  allowed 
considerable  latitude  in  diet,  and  butcher's  meat  may  be 
permitted  once  a  day  at  least.  A  plain,  varied  fare  which 
keeps  the  weight  nearly  constant  is  the  one  to  be  recom- 
mended. Alcohol  and  strong  condiments  should  be  for- 
bidden. There  should  be  strict  moderation  both  in  eating 
and  in  drinking,  but  no  special  restriction  need  be  placed 
upon  the  amount  of  liquid  taken,  since  experience  shows, 
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as  Von  Noorden  points  out,  that  even  in  the  oedema  of  this 
form  of  nephritis,  dehydration  of  the  organism  is  futile  as  a 
mode  of  treatment. 

If  the  patient  is  able  to  travel,  he  might  with  advantage 
winter  in  a  warm  dry  climate.  The  activity  of  the  skin  and 
bowels  must  be  kept  up.  Iron  should  be  given  for  anaemia, 
provided  that  it  suits  the  patient.  The  effervescing  citrate 
of  caffeine  is  the  best  remedy  for  headache.  Further  details 
of  the  treatment  are  in  the  main  similar  to  those  recom- 
mended for  acute  nephritis. 

Some  interest  was  recently  taken  in  the  suggestion  of 
Edebohls  that  decapsulation  of  the  kidney  should  be  per- 
formed for  chronic  nephritis,  his  proposal  being  based  on  the 
improvement  which  followed  fixation  of  a  movable  kidney 
by  the  removal  of  its  capsule.  He  thought  that  the  addi- 
tional blood  which  the  organ  would  receive  as  a  result  of 
this  operation  would  improve  its  nutrition.  The  results 
yielded  by  this  operation  in  many  cases  where  it  has  been 
performed  do  not  justify  its  general  adoption.  Opotherapy i 
has  also  been  employed,  the  aim  being  to  administer  to  the 
patient  the  internal  secretion  of  the  kidneys  which  is 
lacking  in  his  case  :  e.g.,  by  giving  glycerin  extract  of  kidney  ; 
by  giving  the  juice  obtained  by  macerating'  finely-minced 
fresh  pork  kidneys  in  salt  water  ;  or  by  injecting  serum 
drawn  from  the  renal  vein  of  a  goat. 

Chronic  Interstitial  Nephritis 

(Atrophic  Nephritis.  Contracted,  Gouty,  Granular, 
OR  Small  Red  Kidney.  Fibrosis,  Cirrhosis,  or 
Sclerosis  of  the  Kidney). 

Etiology. — This  disease  occurs  chiefly  in  the  second  half  of 
life,  and  is  more  common  in  men  than  in  women.  Gout, 
chronic  lead-poisoning,  alcoholism,  habitual  overeating, 
repeated  exposure,  mental  strain  and  heredity  are  among 
the  causes,  but  very  often  no  cause  can  be  recognised.  Good 
authorities  believe  that  granular  kidney  occurs  secondarily 
to  arterio-sclerosis,  and  according  to  Osier  this  is  by  far  the 
most  common  form  in  the  United  States. 

^  OTTOS,  juice. 


6oo 


MANUAL  OF  MEDICINE 


Morbid  Anatomy. — Tlie  kidneys  are  much  reduced  in  size, 
and  the  capsules  are  firmly  adherent,  so  that  when  they  are 
removed  little  pieces  of  kidney  tissue  are  torn  off  with  them. 
The  surface  is  rough,  being  covered  with  the  '  granulations  of 
Bright.'  These  are  relatively  pale,  and  correspond  to  parts 
where  tubules  still  exist,  whereas  the  intervening  depressions 
are  reddish,  and  correspond  to  a  more  advanced  condition  of 
disease.  The  general  surface  appears  red.  Section  shows 
that  the  cortex  is  greatly  thinned.  Cysts  may  be  seen,  and 
the  walls  of  the  bloodvessels  are  thickened. 

Microscopical  examination  shows  great  increase  in  the 
fibrous  tissue.  If  the  changes  are  not  very  old,  round-cell 
infiltration  may  still  be  discoverable.  Many  Malpighian 
bodies  are  sclerosed,  the  capsules  being  thickened  and  the 
tufts  converted  into  a  homogeneous  glancing  fibrous  tissue. 
The  branches  of  the  renal  arteries  are  thickened  in  all  their 
coats,  and  the  increase  of  the  intima  may  almost  block 
the  small  vessels  {endarteritis  obliterans).  The  tubules  are 
extensively  atrophied  or  destroyed,  and  these  changes, 
together  with  the  contraction  of  the  fibrous  tissue,  cause  the 
glomeruli  to  be  crowded  together  in  an  irregular  manner. 
Where  the  tubules  are  not  yet  destroyed,  they  may  be  dis- 
tended by  epithelium  ;  and  the  latter  may  be  fatty,  atrophied 
or  detached.  Cysts  are  produced  by  obstruction  of  the 
tubules. 

The  left  ventricle  of  the  heart  is  hypertrophied,  and  the 
arteries  of  the  body  generally  are  hypertrophied  and  often 
degenerated. 

The  arteriosclerotic  kidney  is  not  much  reduced  in  size, 
and  the  cortical  atrophy  occurs  in  patches. 

Pathology. — Great  differences  of  opinion  have  existed  with 
regard  to  granular  kidney.  The  best  working  hypothesis 
is  that  the  lesion  is  a  chronic  diffuse  inflammation  of  the 
kidneys,  involving  specially  the  fibrous  tissue  and  leading  to 
compression  and  destruction  of  the  secreting  structures,  so 
that  the  excretory  capacity  of  the  organs  is  gradually  dimin- 
ished. There  is  reason  to  believe  that  impure  blood  passes 
through  the  capillaries  and  arteries  of  the  body  less  easily 
than  pure  blood,  and  to  overcome  this  difficulty  in  Bright's 
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disease,  the  left  ventricle  undergoes  hypertrophy.  The  result 
is  increased  blood  tension,  and  to  withstand  the  increased 
strain,  the  arterial  walls  also  undergo  hypertrophy. 1  Great 
prolongation  of  the  strain  leads  to  arterial  degeneration. 

Gull  and  Sutton,  however,  in  1872,  advanced  the  theory 
that  the  primary  lesion  was  not  in  the  kidneys,  but  in  the 
bloodvessels  of  the  body  generally,  including  those  of  the 
kidneys  {arterio-capillary  fibrosis).  The  secreting  tissue  of 
\he  kidneys  suffered  secondarily  to  the  vascular  lesion  in  the 
kidneys  {arteriosclerotic  kidney).  The  cardiac  hypertrophy 
was  attributed  to  the  changes  in  the  vessels. 

According  to  a  third  theory,  which  is  extensively  held  at 
the  present  time,  the  primary  renal  lesion  is  a  degeneration 
of  the  secreting  structures  in  the  glomeruli  and  tubules, 
and  the  interstitial  changes  are  secondary. 

Sympvoms. — The  disease  may  exist  for  an  indefinite  time 
without  ^causing  any  symptoms.  The  first  evidence  of  its 
existence  may  be  cerebral  haemorrhage,  cardiac  failure  or 
sudden  un^mia.  But  usually  less  urgent  symptoms  set  in 
in  a  gradual  manner.  There  may  be  a  general  failure  of 
health,  with  loss  of  flesh,  strength  and  appetite  without 
obvious  cause  ;  frequent  headaches,  occasional  vomiting, 
and  shortness  of  breath.  The  patient  may  have  to  rise 
several  times  at  night  to  micturate.  The  urine  is  unduly 
abundant  and  of  low  specific  gravity.  It  usually  contains  a 
small  quantity  of  albumen,  though  this  may  be  absent  from 
time  to  time,  and  a  few  hyaline  and  granular  casts  may  be 
discovered.  In  exceptional  cases  there  may  be  transient 
hiematuria.  Dropsy  is  commonly  absent  till  a  late  stage, 
or  throughout,  and  when  present  is  usually  slight  and  of  the 
cardiac  type  (unless  subacute  nephritis  complicates  the 
chronic  disease).  By  the  time  the  patient  comes  under 
observation  the  left  ventricle  is  Hkely  to  be  hypertrophied. 
The  pulse  tension  is  raised,  the  arteries  are  hypertrophied 
and  perhaps  degenerated,  and  the  aortic  second  sound  is 
accentuated.   Changes  in  the  retina  are  common,  and  include 

^  The  hypertrophy  of  the  muscular  coat  of  the  minute  arteries 
in  the  kidneys  and  other  parts  of  the  body  in  Bright's  disease  was 
pointed  out  by  George  Johnson  in  1852. 
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haemorrhages,  sHght  neuritis,  and  retinitis  ;  but  the  most 
characteristic  of  all  in  this  disease  are  whitish  streaks  of 
degeneration  radiating  from  the  macular  region.  Failure  of 
sight  is  sometimes  the  first  symptom  complained  of  by  the 
patient.  Eczema  is  a  common  complication,  and  diarrhoea, 
epistaxis,  and  purpura  may  also  be  met  with.  Bronchitis, 
pleurisy,  pneumonia,  and  pericarditis  are  other  complications 
which  may  occur.  The  knee-jerks  may  be  altered  in  this  as 
in  the  parenchymatous  type  of  Bright's  disease. 

In  arteriosclerotic  cases  the  urine,  though  albuminous,  may 
be  practically  normal  in  quantity,  specific  gravity,  and  colour. 

Diagnosis. — The  most  important  signs  of  this  disease  are 
the  albuminuria,  scanty  in  amount  and  associated  with 
polyuria  ;  the  increased  arterial  tension  ;  the  arterial  thicken- 
ing ;  the  hypertrophied  heart  ;  the  retinal  changes  ;  the  age 
of  the  patient ;  and  the  insidious  onset.  The  case  may,  how- 
ever, first  come  under  notice  owing  to  the  supervention  of  an 
acute  or  subacute  attack.  If  it  is  first  seen  in  the  stage  of 
cardiac  failure,  it  will  be  necessary  to  consider  the  history 
carefully,  in  order  to  distinguish  the  condition  from  one  of 
heart  disease  with  passive  hypergemia  of  the  kidneys. 

Prognosis. — The  disease  is  incurable,  but  with  due  care  a 
patient  may  hope  for  many  years  of  life  with  fitness  for  duty. 
Many  cases  die  from  cerebral  haemorrhage,  owing  to  the 
degenerated  arteries  at  length  yielding  under  the  abnormal 
blood-pressure.  Another  group  die  from  failure  of  the  heart 
under  the  prolonged  excessive  strain  ;  the  left  ventricle 
becomes  dilated,  and  relative  incompetence  of  the  mitral 
valve  ensues,  with  engorgement  of  the  pulmonary  vessels, 
dropsy,  and  the  usual  train  of  cardiac  symptoms.  Or, 
again,  uraemic  complications  (vomiting,  diarrhoea,  coma)  or 
secondary  inflammations  may  be  the  cause  of  death. 

Treatment. — Any  recognisable  cause  should  be  removed. 
The  patient  should  avoid  worry  and  severe  effort.  The 
bowels  must  be  regulated  and  the  skin  kept  active.  An 
occasional  Turkish  bath  or  hot-air  bath  may  be  useful. 
Only  small  quantities  of  butcher's  meat  should  be  taken, 
and  alcohol  should  be  avoided  altogether.  While  in  acute 
nephritis  the  kidneys  must  be  spared,  in  cirrhosis  of  the 
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kidney  the  circulatory  organs  must  be  specially  considered. 
Accordingly,  the  patient  must  observe  strict  moderation  in 
food  and  drink,  and  it  is  to  be  noted,  as  the  result  of  careful 
investigations  by  Von  Noordenand  others,  that  such  modera- 
tion in  drink  involves  no  risk  that  the  excretion  of  urinary 
solids  will  be  reduced.  The  body  should  be  well  clad,  and 
if  possible  the  winter  should  be  spent  in  a  mild  climate. 

Iron  is  indicated  if  marked  anaemia  is  present.  If  there 
is  trouble  from  the  persistent  high  tension,  nitroglycerin  may 
be  given  regularly,  and  a  saline  purge  may  be  employed 
from  time  to  time. 

If  uraemic  symptoms  threaten,  the  hot  pack  may  be  used, 
together  with  various  other  measures  recommended  for  the 
treatment  of  acute  nephritis.  If  there  is  no  auscultatory 
evidence  of  moisture  in  the  respiratory  passages,  and  if  the 
pulse  is  of  fair  strength,  pilocarpine  to  I  grain  hypo- 
dermically  for  an  adult)  and  hot  drinks,  with  a  dose  of  sal 
volatile,  may  be  administered  just  before  the  patient  is  put 
into  the  pack. 

For  a  failing  heart  strychnine  is  indicated,  and  in  spite  of 
the  risks  connected  with  degenerated  arteries  and  perhaps 
a  degenerated  heart,  it  may  be  necessary  to  employ  digitalis. 
Headache  should  be  treated  by  a  dose  of  the  effervescing 
citrate  of  caffeine  each  morning.  For  restlessness,  insomnia, 
delirium,  and  dyspnoea,  morphine  should  be  tried.  Ede- 
bohls's  operation  of  decapsulation  for  chronic  Bright's 
disease  has  been  referred  to  in  connection  with  chronic 
parenchymatous  nephritis. 


9.  AMYLOID  DEGENERATION  OF  THE  KIDNEYS 

(Waxy  or  Lardaceous  Disease). 

Etiology.— Waxy  kidney  is  met  with  in  connection  with 
syphilis  and  suppurative  tubercular  lesions,  and  occa- 
sionally in  some  other  conditions.  It  is  sometimes  asso- 
ciated with  chronic  parenchymatous  nephritis,  the  two  being 
attributable  to  the  same  cause.  The  kidneys  are  seldom 
the  only  seat  of  amyloid  change. 
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Morbid  Anatomy. — The  kidneys  are  usually  enlarged  and 
pale,  and  the  capsule  is  easily  removed.  The  cortex  is  thick 
and  pale,  contrasting  with  the  red  pyramidal  region.  The 
tissue  has  a  translucent,  bacon-like  appearance.  The  Mal- 
pighian  tufts  and  arteriae  rectae  suffer  early  ;  they  are  stained 
brown  when  a  solution  of  iodine  is  applied  to  the  cut 
surface.  The  other  arteries  and  the  basement  membrane 
of  the  tubules  may  suffer  later.  The  epithelium  becomes 
fatty.    Interstitial  change  is  often  present. 

The  heart  is  not  hypertrophied  unless  there  is  coincident 
Bright's  disease. 

Symptoms. — Albuminuria,  dropsy  of  renal  type,  and 
anaemia  are  the  principal  evidences  of  amyloid  kidney,  especi- 
ally when  supervening  in  a  case  where  there  is  or  has  been 
some  disease  which  might  account  for  amyloid  degeneration. 
There  may,  moreover,  be  signs  of  waxy  disease  elsewhere 
(splenic  enlargement,  hepatic  enlargement,  or  diarrhoea). 

The  urine  is  at  first  increased  in  quantity,  pale  and  of  low 
specific  gravity,  with  but  a  small  proportion  of  albumen. 
Later  on  it  tends  to  become  scanty,  more  dense  and  highly 
albuminous.  Tube  casts  are  few  and  mainly  hyaline,  unless 
nephritis  is  also  present. 

Cardio-vascular  changes  and  uraemic  phenomena  are 
seldom  observed  if  the  renal  change  is  purely  amyloid. 

Prognosis. — This  is  usually  grave,  especially  if  dropsy  is 
present.  If,  however,  the  cause  can  be  removed  {e.g., 
chronic  suppuration  connected  with  diseased  bone),  recovery 
may  take  place. 

Treatment. — The  cause  must  be  removed  if  this  is  prac- 
ticable. Good  food,  fresh  air,  cod-liver  oil,  chalybeates  and 
other  tonics  are  indicated. 


10.  HYDRONEPHROSIS. 

Definition.— Dilatation  of  the  pelvis  and  calices  of  the 
kidney,  resulting  from  obstruction  lower  down  in  the  urinary 
tract  and  accumulation  of  non-purulent  fluid. 

Etiology.— The  obstruction  may  be  congenital,  and  is  then 
usually  in  the  urethra.    Obstruction  of  the  ureter  is  a 
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common  cause.  This  may  be  due  to  a  calculus  ;  or  to  a 
kink  in  the  ureter,  caused,  for  instance,  by  that  canal  arising 
from  the  upper  part  of  the  pelvis  instead  of  from  the  lower, 
so  that  the  pelvis  becomes  distended  with  urine  and  drags 
upon  the  ureter  ;  or  to  pressure  from  without,  as  by  an 
abnormal  renal  artery  or  by  a  cancer  of  the  uterus. 

No  great  pressure  is  required  to  cause  obstruction.  The 
dilatation  is  much  greater  if  the  obstruction  is  incomplete  or 
intermittent  than  if  it  is  complete  and  persistent.  In  the 
latter  case  the  pressure  in  the  renal  vessels  is  soon  neutralised 
by  the  pressure  in  the  pelvis  and  tubules,  and  the  secretion 
is  arrested  ;  whereas  a  temporary  withdrawal  of  pressure 
allows  of  great  hypersemia  and  abundant  secretion. 

Morbid  Anatomy. — The  pelvis  and  calices  are  dilated,  and 
there  is  atrophy  of  the  renal  tissue,  which,  beginning  with 
the  papillae,  spreads  outwards  in  the  substance  of  the  kidney. 
The  latter  is  at  length  converted  into  a  cyst,  which  is  occa- 
sionally so  large  as  to  constitute  a  distinct  abdominal  tumour. 
The  ureter  above  the  obstruction  may  be  so  dilated  as  to 
resemble  small  intestine.  Hydronephrosis  may  be  unilateral 
or  bilateral,  according  as  the  obstruction  affects  one  or  both 
ureters  ;  but  unilateral  hydronephrosis  may  result  from  pros- 
tatic enlargement  if  the  hypertrophied  bladder  happens  to 
compress  one  ureter  at  its  lower  end.  On  the  other  hand, 
though  one  calculus  blocks  only  one  ureter,  a  similar  con- 
dition is  not  unlikely  to  supervene  on  the  other  side. 

The  contents  of  the  dilated  pelvis  resemble  a  very  watery 
urine.  In  unilateral  cases  there  may  be  compensatory 
hypertrophy  of  the  opposite  kidney.  The  left  ventricle  of 
the  heart  may  be  enlarged. 

Symptoms. — The  shghter  degrees  of  unilateral,  or  even  of 
bilateral,  hydronephrosis  may  give  rise  to  no  symptoms. 
If  the  condition  is  well  marked,  a  tumour  develops  in  the 
flank,  and  becomes  recognisable  by  palpation  in  front,  or  by 
bimanual  palpation,  as  well  as  by  percussion.  The  colon 
lies  in  front  of  this  tumour,  but  may  be  so  flattened  as  not 
to  give  a  distinctly  tympanitic  note. 

In  some  cases— i^.g.,  where  the  ureter  rises  from  an  unusual 
part  of  the  pelvis — the  hydronephrosis  is  intermittent.  At 
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times  the  obstruction  is  removed,  possibly  on  lying  down  in 
bed,  with  the  result  that  the  patient  passes  an  immense 
quantity  of  urine  and  the  tumour  disappears  for  the  time 
being. 

In  unilateral  cases  the  urine  is  not  much  altered,  as  the 
opposite  kidney  undergoes  compensatory  hypertrophy.  In 
bilateral  cases  there  may  be  diminution  in  the  quantity  of 
urine. 

Diagnosis. — In  pyonephrosis  there  may  be  pus  in  the  urine. 
In  this  condition  and  in  perinephric  abscess  there  are  con- 
stitutional and  local  evidences  of  suppuration.  An  ovarian 
tumour  comes  more  to  the  front  of  the  abdomen,  and  is  not 
crossed  by  the  ascending  or  descending  colon.  Vaginal 
examination  and  the  history  of  the  case  may  also  give  im- 
portant information.  Intermittent  hydronephrosis  is  recog- 
nised by  its  distinctive  features.  Sometimes  it  is  desirable 
to  use  the  aspirator  for  diagnostic  purposes.  In  all  cases 
the  history  and  the  existence  of  a  possible  cause  of  hydro- 
nephrosis must  be  taken  into  consideration. 

Prognosis. — This  depends  much  on  the  cause.  Unilateral 
hydronephrosis  is  not  necessarily  dangerous,  but  there  is 
the  risk  of  a  calculus  blocking  the  opposite  ureter.  Bilateral 
hydronephrosis  tends  to  cause  death  by  uraemia.  Cases  due 
to  uterine  cancer  are  often  bilateral,  and  death  may  then 
result  either  from  the  growth  or  from  uraemia. 

Treatment. — Unless  there  is  distress,  the  condition  may  be 
left  alone.  Or  the  fluid  may  be  removed  by  aspiration  at  a 
point  midway  between  the  lower  costal  margin  and  the  ilium. 
This  operation  may  be  practised  repeatedly.  If  this  fails, 
the  sac  may  be  opened  and  drained.  Possibly  the  obstruc- 
tion may  then  be  found  and  removed.  If  these  measures  do 
not  succeed,  and  if  the  opposite  kidney  is  sound,  the  sac 
may  be  removed  altogether. 
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II.  CALCULUS  IN  THE  KIDNEY 

(Nephrolithiasis). 

Etiology. — In  the  kidney  substance  (i)  salts  of  uric 
acid  (mostly  ammonium  urate)  are  found  in  about  half  the 
children  who  die  in  the  first  few  weeks  after  birth.  These 
are  deposited  chiefly  in  the  tubules  near  the  apices  of  the 
pyramids,  and  appear  as  reddish  streaks.  (2)  Crystalline 
masses  of  sodium  urate  are  found  in  gout  in  the  thickened 
fibrous  tissue  of  the  gouty  kidney.  (3)  Lime  salts  are  some- 
times found  in  the  straight  tubules  of  the  pyramids  in  the 
form  of  white  streaks. 

In  the  renal  pelvis,  calculi  are  common.  They  may  origi- 
nate there  in  consequence  of  chronic  pyelitis,  or  they  may 
have  originated  in  the  tubules  and  been  washed  into  the 
pelvis.  In  the  latter  situation,  they  may  be  found  varying 
in  numbers  from  one  up  to  hundreds,  and  in  size  from 
minute  grains  of  sand  or  gravel  to  a  calculus  fully  occupying 
the  dilated  pelvis  and  calices. 

The  most  important  stones  are  the  uric  acid  calculus 
(reddish,  hard,  smooth,  small  or  large,  single  or  multiple), 
and  the  oxalate  of  calcium  calculus  (of  brownish  colour, 
very  hard,  and  often  rough  like  a  mulberry).  Other  stones 
consist  of  urates,  triple  phosphate,  calcium  phosphate, 
calcium  carbonate,  cystin,  xanthin,  etc. 

There  are  probably  two  factors  which  determine  the  forma- 
tion of  a  renal  calculus,  (i)  There  is  first  a  change  in  the 
urine.  So  far  as  the  uric  acid  stone  is  concerned,  this  is 
favoured  not  so  much  by  increase  in  the  quantity  of  uric  acid 
excreted  as  by  diminution  of  the  power  of  the  urine  to  hold 
it  in  solution.  High  acidity  and  low  density  of  the  urine 
favour  the  deposition  of  uric  acid.  The  deposition  of  calcium 
oxalate  will  naturally  be  favoured  by  the  constant  use  of 
articles  of  food  which  increase  the  amount  of  that  substance 
in  the  urine.  (2)  In  the  second  place,  there  is  probably 
often  some  local  change  in  the  pelvis  which  by  giving  rise  to 
excess  of  mucous  secretion,  or  to  haemorrhage,  may  furnish 
a  nucleus  upon  which  a  calculus  may  grow. 

Renal  calculus  is  particularly  common  in  the  Norwich 
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district  of  England.  It  is  more  common  in  early  and  late 
life  than  in  middle  life,  and  in  males  than  in  females.  The 
oxalate  calculus  as  well  as  the  uric  acid  calculus  seems  to 
be  favoured  by  the  uric  acid  or  gouty  diathesis. 

Symptoms. — The  condition  may  be  latent  all  through. 
Even  a  large  dendritic  calculus  may  be  accidentally  dis- 
covered after  death.  Or  sand  or  gravel  may  be  passed  from 
the  pelvis  through  the  ureter,  bladder  and  urethra,  during 
an  indefinite  period,  without  giving  rise  to  symptoms.  Or, 
again,  the  first  symptoms  may  be  those  of  obstructive 
suppression,  through  blocking  of  the  ureter  in  a  case  where 
the  opposite  kidney  is  not  functionally  active. 

Renal  colic  is  a  very  common  result  of  renal  calculus.  A 
small  calculus  gets  into  the  ureter,  and  not  only  irritates  the 
delicate  mucous  membrane,  but  excites  painful  spasm  of  the 
muscular  wall.  In  a  typical  case  there  is  pain  of  sudden 
onset  and  intense  severity  in  the  lumbar  region  and  flank  of 
the  affected  side.  If  often  radiates  into  the  scrotum,  testis 
or  thigh,  and  the  testicle  on  the  affected  side  is  retracted. 
The  attack  may  be  associated  with  a  rigor,  vomiting,  profuse 
perspiration  and  collapse.  The  temperature  may  be  ele- 
vated. There  is  frequent,  painful  micturition,  and  the  urine 
is  red  with  blood.  Diarrhoea  may  be  present.  The  duration 
of  the  paroxysm  is  from  an  hour  to  several  days,  and  the 
severe  pain  may  come  to  an  end  suddenly  when  the  stone 
reaches  the  bladder,  though  a  certain  amount  of  aching 
remains  for  a  time  in  some  instances. 

If  the  stone  reaches  the  bladder,  it  is  usually  voided  after- 
wards with  the  urine.  But  it  may  remain  in  the  bladder, 
and  grow  there  ;  or  it  may  become  impacted  in  the  urethra, 
and  require  removal  by  operation.  It  may,  however,  fail  to 
reach  the  bladder,  and  in  that  case  it  undergoes  arrest  in  the 
ureter,  or  falls  back  into  the  pelvis.  If  the  ureter  is  com- 
pletely blocked,  the  kidney  atrophies.  If  the  obstruction  is 
incomplete,  hydronephrosis  develops.  If  the  opposite  kidney 
is  already  functionless,  complete  obstruction  gives  rise  to 
obstructive  suppression  as  previously  described  (p.  5^5)- 
Obviously,  if  several  calculi  are  present  in  the  kidney,  the 
patient  may  have  repeated  attacks  of  renal  colic 
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A  calculus  in  the  pelvis  of  the  kidney  may  cause  pain  in  the 
renal  region,  either  shght  or  severe,  constant  or  paroxysmal. 
It  is  specially  seated  in  the  lumbar  region  of  the  back,  and 
may  radiate  downwards  and  forwards  to  the  lower  abdomen 
and  thigh.  Tenderness  may  be  present  at  the  back  over 
the  hilus  of  the  kidney.  Paroxysmal  pain  of  the  kind  just 
described  may  be  associated  with  a  rigor,  high  fever,  bloody 
urine  containing  much  epithelium,  and  profuse  sweating. 
Osier  calls  attention  to  the  analogy  between  this  renal  inter- 
mittent fever  and  hepatic  intermittent  fever  (p.  547),  each 
of  which  has  its  origin  in  calculus ;  and  to  the  probability 
that  either  may  occur  in  severe  form  without  suppuration. 
It  is  a  striking  fact  that  pain  in  one  renal  region  may  be 
due  to  calculus  in  the  opposite  kidney,  as  Newman  and  others 
have  shown  {reno-renal  reflex  pain). 

Another  symptom  of  calculus  in  the  pelvis  is  htematuria. 
The  urine  is  red  with  blood,  and  contains  not  only  blood 
corpuscles,  but  also  transitional  epithelium  from  the  pelvis, 
and  sometimes  crystals  which  give  an  indication  of  the 
nature  of  the  stone.  The  bleeding,  like  the  pain,  is  apt  to 
be  aggravated  or  induced  by  exertion. 

In  cases  of  old-standing  calculus  in  the  pelvis,  inflamma- 
tion supervenes,  and  this  is  very  often  suppurative.  It  may 
involve  the  pelvis  itself  {pyelitis),  the  substance  of  the  kidney 
[pyelonephritis  and  pyonephrosis),  or  the  tissues  around  the 
kidney  {perinephritic  abscess).  These  complications  are  de- 
scribed separately. 

Diagnosis.— Pain  in,  and  radiating  from,  the  region  of  the 
kidney,  bloody  urine,  and  subsequent  inflammation  in  the 
region  of  the  kidney  are  suggestive  of  calculus.    Pain  start- 
ing from  the  region  described  and  radiating  into  the  thigh, 
shivering,  vomiting,  retraction  of  the  testicle  and  h^ematuria 
point  strongly  to  a  calculus  traversing  the  ureter.  The 
matter  may  be  settled  by  the  subsequent  evacuation  of  the 
stone  by  the  urethra.    But  the  symptoms  are  often  not 
characteristic.    For  instance,  either  pain  or  bleeding  may 
be  the  only  sympt(jm,  or,  as  already  stated,  there  may  be 
no  symptom  at  all. 

The  distribution  of  the  pain,  the  hexmaturia  and  the  re- 
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traction  of  the  testicle  distinguish  renal  from  hepatic  and 
intestinal  colic.  The  passage  of  the  stone  will  confirm  the 
diagnosis,  but  the  attack  may  be  due  to  the  passage  of  blood- 
clot,  a  mass  of  pus,  or  some  other  solid  substance  along  the 
ureter.  Moreover,  renal  colic  may  be  closely  simulated  by 
tubercular  disease  of  the  kidney.  In  the  latter  case  there  may 
be  tuberculosis  of  other  organs,  tubercle  bacilli  may  be 
discovered  in  the  urine,  or  the  family  history  may  be  sugges- 
tive of  tubercle.  In  calculus,  there  may  be  a  history  of 
earlier  attacks  of  cohc.  The  X  rays  may  be  of  service  in 
revealing  the  presence  of  a  stone  in  the  kidney,  and  in  safe- 
guarding the  surgeon  from  being  misled  by  reno-renal  reflex 
pain.  Assistance  may  also  be  had  from  a  separate  examina- 
tion of  the  urine  of  the  two  kidneys. 

With  regard  to  the  nature  of  the  stone,  an  alkaline  re- 
action of  the  urine  points  to  a  phosphatic  calculus  ;  an  acid 
reaction  to  uric  acid  or  calcium  oxalate.  The  mulberry 
(oxalate)  calculus  is  more  Ukely  to  be  associated  with  severe 
radiating  pain  and  abundant  hccmorrhage  than  the  smooth 

uric  acid  stone. 

Prognosis.— This  is  very  uncertain,  both  as  regards  recur- 
rence of  colic  and  as  regards  the  development  of  pyelitis 
and  other  complications.  Suitable  treatment,  however,  may 
greatly  improve  the  outlook. 

Treatment.— In  renal  colic,  chloroform  may  be  given  if  the 
pain  is  intense.  In  less  severe  attacks,  morphine  hypo- 
dermically,  hot  drinks  and  the  hot  bath  or  hot  fomentations 
should  be  used.  A  valuable  method  of  treating  the  attack  is 
that  recommended  by  Wm.  Murray.  Belladonna  is  given  in 
large  doses  at  short  intervals  (say,  20  to  40  drops  of  the 
tincture  every  one  or  two  hours  for  an  adult)  till  dilatation 
of  the  pupil,  drvness  of  the  throat  and  even  delirium  are 
produced.  This  treatment  should  be  kept  up  not  merely 
till  the  pain  ceases,  but  till  the  stone  is  evacuated  by  the 

urethra.  .  ij  uo 

In  cases  of  gravel  or  renal  sand,  the  urme  should  De 
kept  constantly  alkaline  by  the  administration  of  citrate  or 
acetate  of  potassium  to  the  extent  of  5  or  6  drachms  daily  m 
divided  doses.    An  abundance  of  plain  water  or  alkaUne 
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mineral  water  should  be  drunk  every  day  between  meals, 
and  on  rising.  Moderation  in  eating,  a  daily  tepid  or  cold 
bath,  regular  exercise,  and  avoidance  of  constipation  are 
also  to  be  recommended. 

If  a  renal  calculus  too  large  to  enter  the  ureter  gives  rise 
to  severe  symptoms,  nephrolithotomy  is  advisable.  When 
a  stone  is  impacted  in  the  ureter,  operative  treatment  may 
again  be  advisable,  and  if  there  is  suppression  of  urine,  there 
is  practically  no  hope  apart  from  surgical  intervention. 


12.  PYELITIS,  PYELONEPHRITIS  AND  PYONEPHROSIS. 

Inflammation  of  the  renal  pelvis  may  occur  by  itself 
{pyelitis),  or  along  with  inflammation  and  especially  suppura- 
tion of  the  kidney  substance  {pyelonephritis). 

Etiology.— (i)  Pyelitis  is  often  due  to  extension  of  in- 
flammation up  the  ureter,  as  in  cystitis  ;  in  many  of  these 
cases  the  ureter  and  pelvis  are  dilated  owing  to  obstruction 
lower  down.  (2)  Calculi,  tuberculosis,  parasites,  and  other 
local  conditions  in  the  pelvis  may  cause  pyelitis.  (3)  Much 
less  commonly,  irritating  substances  brought  to  the  kidneys 
by  the  blood  and  excreted  in  the  urine  excite  Pyelitis— 
e.g.,  cantharides,  turpentine,  diabetic  sugar,  and  the  poisons 
of  scarlet  fever  and  pneumonia  ;  some  of  these  may  cause 
pyelonephritis. 

The  causes  just  mentioned  are  mostly  to  be  regarded  as 
simply  predisposing.  The  actual  exciting  agents  are  usually 
microbes  which  reach  the  pelvis  by  the  lumen  of  the  ureter  • 
or,  as  Lindsay  Steven  has  shown,  by  the  lymphatics  in  the 
wall  of  the  ureter,  the  lymph  spaces  of  the  capsule  and  the 
ubules  ;  or,  thirdly,  by  the  blood-stream.  They  may  reach 
he  substance  of  the  kidney  either  by  way  of  the  pelvis  and 
tubules,  or  by  penetrating  from  the  capsule  and  the  surface 
of  the  gland  Among  the  principal  organisms  concerned 
arc  the  coli,  the  Streptococcus,  the  Staphylococcus 

aureus,  the  Bacillus  typhosus,  and  the  tubercle  bacillus 

Morbid  Anatomy.-This  varies  according  to  circumstances. 
(I)  In  ^y././.s  Itself  the  mucous  membrane  is  swollen  and 
greyish,   with   luemorrhages   and   sometimes   ulcers.  In 
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calculous  pyelitis,  the  mucosa  may  be  roughened.  In 
specific  fevers,  a  false  membrane  may  be  present.  The  pelvis 
contains  turbid  urine  with  pus  or  muco-pus  and  epithelium. 

(2)  In  many  cases,  and  especially  where  the  pyelitis  is 
secondary  to  cystitis,  the  infection  spreads  to  the  substance 
of  the  kidney.  Numerous  small  abscesses  form  there,  and 
may  be  seen  extending  between  the  pyramids  into  the  cortex. 
Many  may  also  be  found  in  the  cortex  close  under  the 
capsule.  Sometimes  such  small  abscesses  coalesce  into  a 
large  abscess.    These  conditions  are  known  as  pyelonephritis 

or  surgical  kidney. 

(3)  In  many  cases,  the  ureter  is  obstructed,  so  that  the 
pelvis  and  calices  become  dilated,  and  the  renal  tissue 
atrophies.  The  kidney  is  thus  converted  into  a  pus- 
containing  sac  (Pyonephrosis).  This  condition  presents  some 
resemblance  to  hydronephrosis,  but  the  contents  of  the  sac 
are  purulent  instead  of  watery  or  urinous,  and  there  is  more 
marked  inflammatory  change  in  the  substance  of  the  kidney. 
The  capsule  is  generally  thickened,  and  may  be  adherent  to 
neighbouring  parts  as  well  as  to  the  kidney  itself. 

In  accordance  with  the  nature  of  the  primary  condition, 
changes  are  often  found  in  the  ureter  and  bladder. 

Inflammatory  affections  of  the  kidney  which  result  from 
inflammation  or  obstruction  lower  down  the  urmary  tract  are 
sometimes  termed  collectively  consecutive  nephritis. 

Symptoms.-In  pyelitis,  the  symptoms  may  be  few  or  may 
be  masked  bv  the  cause  of  the  inflammation.  There  may 
be  dull  pain  in  the  back,  frequent  micturition,  and  pus  and 
epithelium  in  the  urine.  In  calculous  cases,  there  may  be 
haemorrhage.  The  general  condition  does  not  necessarily 
suffer  much.  In  pyelonephritis,  however,  and  m  pyone- 
phrosis, the  constitutional  evidences  suppuration  appear 
including  pallor,  emaciation,  and  hectic  fever.  In  pyone 
nh  osis  there  may  be  local  pam,  tenderness  and  tumour. 

arcu^  the  ureter  may  become  blocked  for 

a  t  me     ^h  the  result  that  (m  unilateral  cases)  the  pv. 
disapp  ars  from  the  urine,  and  the  tumour  enlarges.  On 
hand,  when  the  obstruction  yields,  a  large  amount 
of  pus  is  voided,  and  the  tumour  disappears. 
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Diagnosis.— This  is  often  aided  by  the  existence  of  a 
possible  cause  of  pyeUtis— ^.g.,  calculus  or  cystitis.  The 
history  of  the  case  is  very  important.  The  presence  of  pus 
in  acid  urine  is  very  significant  if  associated  with  pain  or 
tenderness  in  the  renal  region. 

In  tubercular  pyelitis  (see  p.  129),  tubercle  bacilli  may  be 
present  in  the  urine. 

In  pyonephrosis,  the  nature  of  the  case  may  be  indicated 
by  the  temporary  absence  of  pyuria  and  the  simultaneous 
development  of  a  renal  tumour  through  obstruction  of  the 
ureter. 

In  pyelonephritis,  general  symptoms  are  more  likely  to  be 
present  than  in  pyelitis. 

In  perinephric  abscess,  there  may  be  oedema  and  fluctua- 
tion in  the  renal  region,  and  the  urine  may  be  free  from  pus. 

Prognosis. — Pyelitis  in  an  acute  fever  is  usually  of  trifling 
importance,  except  that  it  may  favour  the  formation  of 
calculus  later  on.  Pyelitis  following  the  cystitis  of  gonor- 
rhoea is  occasionally  fatal,  but  usually  passes  off.  Calculous 
pyelitis,  even  after  continuing  for  many  years,  may  disappear 
under  treatment.  In  tubercular  pyelitis,  and  in  the  pyelitis 
and  pyelonephritis  which  follow  obstruction  lower  down, 
the  outlook  is  serious  ;  perforation  into  tlie  peritoneum,- 
waxy  degeneration,  and  exhaustion  are  the  principal  risks. 
Nevertheless,  in  both  calculous  and  tubercular  cases,  the 
disease  may  undergo  arrest  ;  the  pus  thereafter  dries  in, 
becomes  infiltrated  with  lime  salts,  and  remains  in  the 
dilated  pelvis  and  calices  as  a  white  pultaceous  mass. 

Treatmnet. — As  far  as  possible,  the  cause  of  the  condition 
must  be  removed.  The  patient  should  drink  plenty  of 
bland  fluids.  Tonics  and  change  of  air  may  be  of  some 
service.  In  pyonephrosis,  and  even  where  there  is  no 
tumour,  if  the  symptoms  are  distressing  and  persistent, 
operation  is  indicated. 
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13.  PERINEPHRIC  ABSCESS. 

Etiology. — Suppuration  of  the  cellular  tissues  around  the 
kidney  may  be  due  (i)  to  local  injury,  e.g.,  a  blow  or  strain  ; 
(2)  to  extension  from  the  kidney  substance,  pelvis  of  the 
kidney,  or  ureter,  e.g.,  in  calculous  pyelitis ;  or  (3)  to  exten- 
sion from  a  more  distant  lesion,  e.g.,  appendicitis,  spinal 
caries,  empyema,  etc.  The  usual  cause  is  calculous  pyelone- 
phritis. 

Morbid  Anatomy. — Occasionally  there  is  a  chronic  indura- 
tion of  the  fatty  capsule  of  the  kidney,  leading  on  the  one 
hand  to  hypertrophy  of  the  adipose  and  fibrous  tissue,  and 
on  the  other,  it  may  be,  to  compression  of  the  kidney 
{chronic  perinephntis).  In  most  cases,  however,  suppuration 
takes  place,  the  pus  appearing  in  several  foci.  As  the  pus 
accumulates,  it  tends  to  surround  the  kidney  more  or  less 
completely.  It  has  sometimes  a  faecal  odour  through 
proximity  to  the  colon.  The  abscess  may  attain  a  great 
size  and  spread  very  extensively.  It  may  travel  down- 
wards to  the  groin,  it  may  open  into  the  peritoneum 
or  pleura,  or  it  may  burst  into  the  bowel,  bladder,  or 
vagina. 

Symptoms.— The  onset  may  be  insidious  or  acute.  In 
acute  cases  febrile  symptoms  are  present,  with  constipation 
and  concentrated  urine.  There  is  pain  in  the  affected  region 
radiating  towards  the  thigh  or  testis.  The  hip  is  often 
flexed,  and  the  body  is  bent  towards  the  side  of  lesion.  The 
affected  part  is  tender. 

In  a  few  cases  {simple  perinephritis),  resolution  takes  place 
without  suppuration,  and  in  these  no  definite  tumour 
develops.  But  in  most  cases  the  inflammation  goes  on 
to  suppuration  {phlegmonous  perinephritis,  perinephric 
abscess),  and  very  often  a  firm  swelling  develops  in  the  region 
of  the  kidney.  This  can  frequently  be  recognised  as  distinct 
from  the  spleen  and  liver.  It  does  not  move  with  the  dia- 
phragm. Deep-seated  fluctuation  may  be  detected.  The 
overlying  tissues  may  be  oedematous,  and  the  pressure  on 
deep  veins  may  give  rise  to  oedema  of  the  lower  limb.  The 
urine  is  likely  to  contain  pus  if  the  suppuration  origmated 
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in  the  kidney  or  pelvis,  and  also  if  the  abscess  has  burst 
into  the  urinary  system. 

Diagnosis. — In  appendicitis  the  pain  is  in  front,  and  is  at 
first  over  the  abdomen  generally,  and  afterwards  in  the  iliac 
region . 

In  lumbago,  the  pain  is  very  acute  and  specially  related  to 
the  activity  of  the  lumbar  muscles.  Moreover,  the  history 
is  different,  there  is  little  or  no  fever,  and  the  symptoms  are 
bilateral. 

In  spinal  caries,  there  is  no  fever,  and  the  onset  is  gradual. 

In  hydronephrosis,  the  temperature  is  normal,  and  there  is 
little  or  no  pain. 

Prognosis. — After  the  abscess  is  opened,  either  spontane- 
ously or  by  operation,  healing  may  take  place.  In  other 
instances,  chronic  suppuration  ensues  and  leads  to  death  by 
exhaustion  from  fever,  amyloid  disease,  etc.  Occasionally 
the  abscess  causes  speedy  death  by  rupturing  into  the 
peritoneum  or  giving  rise  to  septicaemia. 

Treatment. — At  the  onset,  rest,  aperients,  cupping  and 
poulticing  are  indicated.  As  soon  as  the  existence  of  pus  is 
considered  to  be  possible,  a  free  incision  should  be  made  for 
the  purpose  of  exploration  and,  if  need  be,  further  surgical 
treatment.  For  chronic  suppuration,  tonics  and  change  of 
air  are  advisable. 

14.  CYSTIC  DISEASE  OF  THE  KIDNEYS. 

Cysts  in  the  Kidney. — Apart  from  the  cysts  which  con- 
stitute a  common  feature  of  granular  kidney,  and  the  rare 
hydatid  cysts,  there  is  often  observed  a  simple  cyst  which 
contains  a  clear  watery  or  colloid  fluid.  This  is  generally 
situated  in  the  cortex  and  projects  from  the  surface,  the  rest 
of  the  kidney  being  healthy.  It  is  often  solitary.  In 
exceptional  cases  it  forms  a  large  tumour,  but  as  a  rule  it 
has  no  clinical  significance.  It  has  been  supposed  to  be  due 
to  obstruction  of  tubules  in  foetal  life. 
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Cystic  Disease  of  the  Kidneys 

(Cystic  Transformation  or  Degeneration  of  the 
Kidneys.    Congenital  Cystic  Kidneys). 

This  disease  is  of  congenital  origin,  and  often  causes  death 
within  the  uterus  or  shortly  after  birth,  but  a  considerable 
number  of  cases  reach  adult  life.  The  cystic  condition  of 
the  kidneys  is  sometimes  associated  with  a  similar  condition 
of  the  liver,  and  even  of  the  brain  and  other  organs.  More- 
over, other  congenital  abnormalities  may  be  present,  such 
as  malformation  of  the  bladder,  ureter,  etc. 

Morbid  Anatomy.— The  kidneys  are  greatly  enlarged,  and 
consist  of  a  mass  of  cysts,  which  vary  in  size  and  colour,  but 
are  very  suggestive  in  appearance  of  a  bunch  of  red  and 
purple  grapes.  The  fluid  in  a  cyst  is  commonly  yellowish, 
but  may  be  reddish  or  quite  dark,  owing  to  the  presence  of 
blood.  It  is,  moreover,  sHghtly  gelatinous  from  the  presence 
of  colloid  matter.  The  cysts  are  quite  distinct  from  one 
another,  and  are  hned  by  epithelium.  The  proper  tissue  of 
the  kidney  is  atrophied.  In  some  cases,  but  not  in  all, 
cardio-vascular  changes  are  present,  probably  in  conse- 
quence of  chronic  interstitial  changes  in  the  surviving  renal 
tissue. 

Pathology.— It  has  been  supposed  that  the  cystic  disease 
is  due  to  obstruction  of  tubules,  either  by  foetal  inflamma- 
tion, or  by  the  accumulation  of  colloid  material  which  results 
from  a  change  in  the  epithelium. 

Symptoms.— Sometimes  the  kidneys  are  so  large  in  the 
foetus  as  to  interfere  with  labour.  In  other  cases,  the  en- 
largement, if  any  exist,  is  not  discovered  till  middle  life.  In 
any  case  the  tendency  is  for  both  kidneys  to  undergo  pro- 
gressive increase  in  bulk  with  atrophy  of  secreting  tissue 
untfl  the  renal  function  fails.  The  tumours  may  be  felt 
during  life.  The  condition  of  the  urine  and  cardio-vascular 
system  may  resemble  that  seen  in  chronic  interstitial 
nephritis.    Attacks  of  hcematuria  may  be  a  symptom. 

Death  is  generally  due  to  uraemia,  which  is  frequently 
acute,  but  is  sometimes  of  the  latent  type  seen  in  obstructive 
suppression. 
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Diagnosis. — Symmetrical  nodulated  tumours  in  the  region 
of  the  kidneys,  urine  with  the  characters  observed  in  chronic 
interstitial  nephritis,  and  uraemic  phenomena  point  strongly 
to  this  disease. 

Prognosis. — As  the  disease  mvolves  progressive  failure  of 
function  on  the  part  of  the  kidneys,  life  cannot  be  much 
prolonged  after  uraemic  symptoms  appear. 

Treatment. — This  is  the  same  as  that  of  chronic  Bright's 
disease. 


15.  TUMOURS  OF  THE  KIDNEY. 

The  only  tumours  of  clinical  importance  are  sarcoma  and 
cancer.  Sarcoma  is  usually  secondary,  but  is  sometimes 
primary,  and  in  the  latter  case  occurs  chiefly  in  intra-uterine 
life  and  childhood.  The  growth  is  generally  round  celled  or 
spindle  celled,  and  sometimes  contains  striated  muscle. 
Primary  cancer  is  generally  met  with  after  forty  years  of  age, 
and  is  more  common  in  males  than  in  females.  It  is  usually 
encephaloid,  and  may  involve  either  the  whole  organ  or  one 
part  of  it,  leaving  the  other  part  normal.  The  part  involved 
is  enlarged,  while  retaining  the  general  shape  of  the  healthy 
organ,  and  covered  by  its  capsule.  It  has  been  supposed 
that  most  of  the  primary  cancers  and  alveolar  sarcomas 
are  really  growths  arising  in  aberrant  portions  of  adrenal 
tissue  (hypernephromata). 

Malignant  disease  of  the  kidney  has  a  strong  tendency  to 
mvade  the  renal  vein  and  inferior  vena  cava,  and  it  may 
thus  block  the  vena  cava  and  both  renal  veins.  Secondary 
deposits  are  more  common  in  the  lungs  than  in  the  liver  or 
himbar  glands. 

Symptoms.— The  most  important  are  pain,  tumour  and 
haematuria.  A  tumour  can  generally  be  recognised  in  the 
renal  region,  with  the  colon  in  front  of  it.  It  is  sometimes 
firm  and  sometimes  almost  fluctuant.  Pain  mav  be  severe, 
slight,  or  entirely  absent.  Attacks  of  renal  colic  may  be 
mduced  by  the  passage  of  blood-clots  down  the  ureter. 
H^ematuna  occurs  in  about  half  the  cases,  and  varies  much 
from  time  to  time.    Cachexia  supervenes  in  cases  of  cancer 
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and  among  the  less  common  phenomena  of  the  disease  are 
varicocele,  thrombosis  of  the  inferior  vena  cava  with  oedema 
of  the  lower  limbs,  invasion  of  the  spine  leading  to  paraplegia, 
and  obstruction  of  the  colon  from  pressure  or  invasion. 

Diagnosis. — The  colon  is  in  front  of  a  renal  tumour, 
whereas  it  is  behind  a  large  spleen.  Moreover,  the  latter  has 
a  distinctive  edge. 

The  lower  edge  of  the  liver  may  be  felt,  and  is  likely  to  be 
separated  from  a  renal  tumour  by  an  area  of  tympanitic 
percussion.    Both  liver  and  spleen  descend  with  inspiration. 

Disease  of  the  colon  will  be  associated  with  intestinal 
symptoms,  and  the  results  of  repeated  enemata  will  give 
valuable  information. 

Cystic  disease  of  the  kidneys  is  bilateral. 

In  perinephric  abscess  there  is  fever. 

In  hydronephrosis  there  is  not  likely  to  be  pain  or  haema- 
turia,  and  the  history  of  the  case  may  give  valuable  informa- 
tion. 

An  ovarian  tumour  begins  low  down  and  grows  upwards. 

Treatment  is  almost  wholly  symptomatic.  In  cases  where 
there  is  no  htematuria,  exploration  would  be  justifiable,  since 
the  tumour  might  be  a  sarcoma  of  the  suprarenal  body,  a 
growth  which  is  supposed  to  be  more  easily  extirpated  with 
success  than  cancer  of  the  kidney. 


i6.  MOVABLE  KIDNEY 

(Floating  Kidney.  Nephroptosis). 
The  kidney,  under  normal  conditions,  is  fixed  in  position 
by  the  fatty  tissue  which  surrounds  it,  by  the  peritoneum  m 
front  of  it,  and  by  its  bloodvessels.  In  rare  cases  it  possesses 
a  congenital  mesonephros,  so  that,  like  the  intestme,  it  is 
free  to  move  about  in  the  abdomen.  By  some  writers  the 
expression  floating  kidney  is  applied  to  these  cases  only. 

Much  more  commonly  the  undue  mobility  is  acquired 
(movable  kidney).    This  affects  women  far  more  frequently 
than  men,  and  involves  the  right  kidney  much  more  often 
than  the  left.    It  is  attributable  to  tight-lacing,  to  relaxation 
of  the  abdominal  wall  by  pregnancy,  and  m  the  case  ot  the 
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right  kidney  to  pressure  by  the  Uver  in  inspiration.  Emacia- 
tion may  favour  it  by  diminishing  the  bulk  of  the  fatty 
capsule.  It  is  most  common  in  the  first  half  of  adult  life. 
It  is  not  confined  to  women  who  have  borne  children.  If 
tlie  kidney  can  be  freely  moved  about  the  abdomen,  it  is 
often  termed  floating  kidney,  though  there  is  no  mesonephros. 

Movable  kidney  is  sometimes  a  part  of  the  more  wide- 
spread condition  already  described  under  the  name  of  enter- 
optosis  or  Glenard's  disease. 

Symptoms. — Often  there  are  no  symptoms.  In  other  cases 
there  is  a  sense  of  weight  or  dragging  in  the  loins  or 
abdomen.  Neurasthenic  symptoms  are  common.  Occa- 
sionally there  are  attacks  characterised  by  severe  abdominal 
pain,  vomiting,  scantiness  of  urine,  and  perhaps  hsematuria. 
These  paroxysms  are  not  unlike  renal  coHc,  and  have  been 
called  '  Dietl's  crises.'  They  are  supposed  to  be  due  to 
strangulation  of  the  kidney  by  kinking  or  twisting  of  the 
renal  vessels.  Hydronephrosis,  which  may  be  intermittent, 
occasionally  results  from  kinking  of  the  ureter.  Gastric 
symptoms  and  dilatation  of  the  stomach  have  been  attri- 
buted to  dragging  on  the  duodenum. 

Diagnosis.— The  kidney  is  often  accessible  to  palpation, 
and  its  characteristic  form  can  then  be  recognised.  Firm 
pressure  gives  rise  to  pain,  which  may  be  of  a  sickening 
character.  The  lumbar  region  on  the  affected  side  may  be 
less  full  than  the  other,  and  may  yield  a  tympanitic  instead 
of  a  dull  note.  The  freedom  with  which  the  kidney  moves 
m  accordance  with  changes  of  posture  on  the  part  of  the 
patient  may  be  very  noticeable. 

Treatment.— Many  cases  require  no  treatment.  If  symp- 
toms are  present,  a  flannel  binder  and  pad  may  be  sufiicient, 
the  patient  applying  them  before  rising  in  the  morning  and 
after  pushmg  the  kidney  towards  its  proper  position.  For 
symptoms  of  strangulation,  morphine  and  hot  fomentations 
are  indicated.  If  simpler  measures  fail,  the  organ  should  be 
stitched  to  Its  place  in  the  lumbar  region  (nephrorrhaphy) 
It  IS  most  desirable  to  get  rid  of  anv  neurasthenic  condition 
which  may  be  present. 
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DISEASES  OF  THE  NERVOUS 

SYSTEM 

INTRODUCTION. 

Putting  out  of  consideration  bloodvessels,  lymph  channels 
and  supporting  structures,  the  nervous  system  may  be 
regarded  as  an  aggregate  of  neurons.    A  typical  neuron  is  a 
nerve  cell  with  numerous  branches.    One  of  these  branches 
is  larger  than  the  others,  and  is  continued  into  the  axis- 
cylinder  of  a  nerve  fibre  ;  whilst  the  others  divide  and  lose 
themselves  in  the  surrounding  grey  matter.    The  branchmg 
processes  are  called  dendrons  {dendrites)  ;  the  axis-cylmder 
process  is  called  the  axon  {neurite).    The  dendrons  conduct 
impulses  towards  the  cell ;  the  axon  conducts  impulses  away 
from  it     The  axon  in  its  course  gives  off  branches  called 
collaterals,  and  ends  by  breaking  up  into  ramifications  which 
constitute  an  arborisation.    The  arborisations  of  the  axon 
and  cohaterals  are  often  in  close  proximity  to  the  dendrons 
of  other  nerve  cells,  but  are  not  structurally  contmuous  with 
them.    An  impulse  therefore  does  not  pass  from  one  cell  to 
another  by  an  uninterrupted  path. 

The  nerve  cell  contains  a  nucleus  and  fibriUated  proto- 
plasm Among  the  meshes  of  the  latter  there  are  the  angular 
bodies  known  as  Nissl's  granules.  These  stain  deeply  with 
certain  basic  dyes,  such  as  thionine,  toluidine  blue  or  methy- 
lene blue,  and  a  study  of  their  condition  throws  light  upon 
tlie  state  of  health  of  the  nerve  cell  itself. 

i.  The  Motor  Path  and  Motor  Symptoms. 
The  motor  path-viz.,  the  path  taken  by  motor  impulses 
in  ptrg  ?rVm  the  so-called  motor  area  of  the  cortex  (see 
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later,  Diseases  of  Brain,  Introduction)  to  the  muscles — 
consists  of  two  segments  or  series  of  neurons,  upper  and 
lower.  The  upper  segment  passes  from  the  cortex  to  the 
grey  matter  of  the  anterior  horn  of  the  cord  or  the  correspond- 
ing grey  matter  within  the  cranium  ;  this  segment  crosses 
the  middle  line  of  the  body.  The  lower  segment  commences 
in  the  grey  matter  of  the  anterior  horn  or  in  the  correspond- 
ing grey  matter  within  the  cranium,  and  extends  along  the 
corresponding  motor  nerves  to  the  muscles  on  the  same  side. 

E.g.,  (i)  in  the  case  of  the  motor  path  for  the  face 
muscles,  the  upper  neurons  have  their  cells  in  the  cortical 
grey  matter  of  the  lower  part  of  the  ascending  frontal  con- 
volution. The  axons  extend  downwards  through  the  corona 
radiata,  the  gemt  of  the  internal  capsule,  and  the  crus  cerebri 
into  the  pons  Varolii.  At  the  middle  of  the  pons  they  cross 
the  middle  line  to  break  up  into  arborisations  in  the  nucleus 
of  the  seventh  nerve.  The  neurons  of  the  lower  segment 
have  their  cells  in  that  nucleus,  while  their  axons  run  from 
these  cells  in  the  fibres  of  the  seventh  nerve  to  ramify  on  the 
fibres  of  the  muscles  of  the  face. 

(2)  In  the  case  of  the  motor  path  for  the  muscles  of  the 
upper  Hmb,  the  cells  of  the  upper  neurons  are  in  the 
ascending  frontal  convolution,  at  or  rather  above  its  middle. 
The  axons  pass  down  through  the  centrum  ovale,  the 
anterior  portion  of  the  posterior  limb  of  the  internal  capsule, 
the  crus  and  the  pons  to  the  pyramids  of  the  medulla,  where 
they  mostly  cross  to  the  opposite  side  (see  later,  Diseases  of 
Spinal  Cord,  Introduction).  They  then  run  down  the  lateral 
pyramidal  tract  to  the  cervical  enlargement,  where  they 
enter  the  anterior  horn,  and  terminate  in  arborisations  which 
are  in  close  relationship  with  the  motor  cells.  1    These  cells 

^  This  description  is  allowed  to  stand  because  a  more  accurate  one 
cannot  yet  be  given,  and  it  is  in  accordance  with  clinical  facts.  But 
it  is  to  be  noted  that  good  authorities  hold  that  the  fibres  of  the  pyra- 
midal tract  (upper  motor  neurons)  do  not  enter  the  anterior  horn  of 
the  cord,  but  terminate  further  back,  somewhere  about  the  base  of 
the  posterior  horn,  or  about  the  processus  reticularis.  It  has  ac- 
cordingly been  supposed  that  dendraxons  (neurons  with  exceedingly 
short  axons)  are  interposed  between  the  upper  and  the  peripheral 
neurons. 
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are  at  the  upper  end  of  the  lower  segment,  and  their  axons 
pass  out  in  the  anterior  spinal  nerve-roots  into  the  nerves 
of  the  upper  limb  and  so  on  to  the  muscles. 

(3)  In  the  case  of  the  motor  path  for  the  lower  hmb 
muscles,  the  upper  segment  begins  in  the  grey  matter  in 
the  upper  part  of  the  ascending  frontal  convolution.  The 
upper  segment  ends  and  the  lower  segment  begins  in  the 
anterior  horn  of  the  spinal  cord  at  the  lumbar  enlargement. 

In  the  internal  capsule,  the  fibres  of  the  motor  path  occupy 
the  anterior  two-thirds  of  the  posterior  limb  ;  those  for  the 
face  being  at  the  bend  of  the  capsule,  those  for  the  arm 
further  back,  and  those  for  the  leg  stiU  further  back.  (The 
posterior  third  of  the  posterior  limb  is  occupied  by  sensory 

fibres.)    (Fig.  41.) 

In  the  crus  cerebri,  the  motor  path  occupies  the  middle 
two-fifths  of  the  crusta  or  inferior  portion  of  the  crus,  the 
face  fibres  being  innermost,  then  the  arm  fibres,  and  then  the 
leg  fibres  external  to  the  others.  Those  axons  of  the  upper 
segment  which  are  destined  for  the  nucleus  of  the  third  nerve 
cross  the  middle  line  in  the  crus  cerebri. 

Symptoms  of  Lesion  in  the  Motor  Path.— It  is  obvious  that 
a  destructive  lesion  of  any  part  of  the  motor  path  will  inter- 
fere with  the  transmission  of  voluntary  impulses,  so  that 
loss  of  power  will  result.    As  a  rule  the  loss  of  power  is 
associated  with  other  symptoms  which  vary  according  as 
the  lesion  is  in  the  upper  or  in  the  lower  segment.  Thus 
interruption  of  the  upper  neurons  causes  weakness  without 
muscular  wasting,  and  without  changes  in  the  electrical 
reactions,  but  with  exaggeration  of  the  tendon-jerks  ; 
whereas  interruption  of  the  lower  neurons  causes,  m  typical 
instances,  weakness  with  wasting,  with  changes  in  the 
electrical  reactions,  and  with  loss  of  the  tendon-jerks. 
Cases,  however,  are  common  which  present  features  inter- 
mediate between  these  two  groups  of  symptoms. 

Irritative  lesions  of  the  motor  path,  but  chiefly  those 
which  involve  the  cells  of  the  upper  neurons,  may  give  rise 

to  muscular  spasm.  . 

Paralysis  or  loss  of  power  may  be  due  to  lesion  in  any  part 
of  the  motor  path  ;  it  is  sometimes  due  to  a  lesion  of  the 
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Fig.  33 —Diagram  representing  Motor  and  Sensory  Neurons 
e'^JSndinffrri^^lr''^  red)  consists  of  two  series  of  neurons:  the  upper  (I.) 
Tuclei  of^tip^n^n  "^''^^  *°       ^"^^"^-^  t^e  homologous 

Zsc  ef   Thrn.rn'^T'^^  ''^^^^         extending  thence  to%he 

Series  of  neurons  Hp  f  ^^"^°/7  P^'^  here  figured  (in  blue)  Consists  of  three 
fhP^^cl  "^"'^""^  \  the  lowest  III.  extending  from  the  periphery  bv  way  of 
the  posterior  roots  and  posterior  column  of  the  same  side  to  the  nudeus 
S'on  \^ty.T^^}^  (1.)  extending  from  that  nucleus  across' ti  e  middk  1  ine 
and  on  to  the  optic  thalamus  ;  and  the  highest  (I  )  passing  thenrP  7n  S 
cortex,  where  its  arborisations  are  seen  close  to  the  dSndrnl  ^f^K 
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muscles  themselves.  Slighter  degrees  of  loss  of  power  are 
sometimes  described  as  paresis.  Paralysis  involving  one 
side  of  the  body  is  called  hemiplegia  ;  it'is  almost  always  the 
result  of  a  cerebral  lesion,  and  wiU  be  described  in  detail 
afterwards.  Palsy  of  one  limb  is  termed  monoplegia.  Para- 
plegia means  paralysis  of  the  lower  limbs,  with  or  without 
paralysis  of  the  lower  part  of  the  trunk. 

Ataxy  or  inco-ordination,  though  a  disorder  of  muscular 
movements,  is  often  the  result  of  damage  to  afferent  nerve 
fibres  (as  in  locomotor  ataxy).  Almost  any  movement  of  the 
body  involves  the  activity  of  several  muscles,  and  if  the 
degrees  of  contraction  of  these  different  muscles  do  not  bear 
the  normal  proportion  to  one  another,  the  resulting  move- 
ment is  disordered.    In  the  healthy  state,  the  afferent 
nerves  of  muscles  convey  to  the  co-ordinating  centre  in  the 
cerebellum  information  as  to  the  present  condition  of  the 
muscles,  and  founding  on  this  information,  the  centre  is  able 
to  direct  the  muscular  contractions  necessary  to  bring  about 
the  required  movement.    If  the  afferent  muscle-nerves  are 
damaged,  the  co-ordinating  centre  wiU  receive  incomplete  or 
erroneous  information,  and  will  obviously  be  unable  to  dis- 
charge its  function  properly  ;  ataxy  will  be  the  result.  This 
symptom  may  also  result  from  disease  in  the  co-ordmatmg 
centre  itself,  or  from  disease  of  afferent  nerves  from  other 
structures  than  muscles  (^.g.,  from  the  semicircular  canals). 

spasm  or  excess  of  muscular  contraction  is  a  common 
motor  symptom.  Spasm  may  be  tonic  (continuous)  ;  or  it 
may  be  clonic  (intermittent).  Tremor  is  a  form  of  clonic 
spasm  Sudden  and  violent  involuntary  muscular  contrac- 
tions are  called  convulsions.  These  may  be  localised,  but  are 
often  general  and  accompanied  by  loss  of  consciousness. 
The  shortening  of  a  muscle  which  follows  a  long  existmg 
tonic  spasm  is  known  as  contracture. 

ii.  The  Sensory  Path  and  Sensory  Symptoms. 
The  sensory  path  is  more  complex  and  less  understood 
than  the  motor  path.    The  lowest  neurons  have  their  cells 
in  the  gangUa  of  the  posterior  roots  of  the  spinal  nerves  and 
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of  the  corresponding  roots  of  cranial  nerves.    Each  cell 
gives  off  a  process  which  divides  into  two.    One  division 
passes  into  a  peripheral  nerve  and  so  to  the  periphery  (skin, 
muscle,  etc.)  ;  this  may  be  looked  upon  as  a  dendron.  The 
other  division  passes  along  the  posterior  root  into  the  spinal 
cord  and  constitutes  the  axon.    After  entering  the  cord,  the 
axon  divides  into  ascending  and  descending  branches.  The 
latter  passes  down  in  the  posterior  column  for  only  a  short 
distance  (viz.,  in  the  comma  tract  of  the  postero-lateral 
column),  and  ends  in  the  grey  matter  of  the  same  side. 
The  ascending  branches  follow  various  routes.    It  is  recog- 
nised that  some  of  them  pass  up  the  posterior  columns  and 
end  in  the  nucleus  gracilis  and  nucleus  cuneatus  of  the  same 
side,  where  the  neurons  of  the  second  order  have  their  cells. 
Both  ascending  and  descending  branches  of  the  axon  first 
mentioned  give  off  collaterals,  and  these  end  in  arborisations, 
some  around  cells  in  the  anterior  horn,  thus  furnishing  the 
reflex  arc  for  the  knee-jerk,  etc.  ;  others  round  the  cells  of 
Clarke's  column,  whose  axons  run  up  in  the  direct  cerebellar 
tract  ;  and  others,  again,  round  cells  whose  axons  cross  to 
the  other  side  and  constitute  the  antero-lateral  ascending 
tract  of  Gowers.    It  is  to  be  noted  that  the  axons  of  these 
lowest  neurons  do  not  cross  the  middle  line. 

The  neurons  of  the  second  order  already  mentioned  send 
their  axons  forwards  from  the  posterior  nuclei  of  the  medulla 
(nucleus  gracilis  and  nucleus  cuneatus),  across  the  middle 
line  (decussation  of  the  fillet),  to  pass  in  the  fillet  through 
the  tegmental  region  of  the  pons  and  end  in  tjie  optic 
thalamus.  From  this  body  there  originates  a  third  order  of 
neurons,  whose  axons  end  in  the  cortex,  probably  in  the 
ascending  parietal  convolution  (post-central  gyrus),  or  in  a 
more  extensive  portion  of  the  parietal  lobe. 

These  three  orders  of  neurons  constitute  the  simplest  and 
most  direct  sensory  path,  but  it  is  known  that  other  paths 
exist.  Thus,  a  unilateral  transverse  lesion  of  the  spinal 
cord  causes  anaesthesia  on  the  opposite  side  of  the  body, 
from  the  foot  up  to  a  little  below  the  level  of  the  lesion  ; 
a  fact  which  shows  that  the  sensory  path  in  this  instance 
crosses  the  middle  line  very  soon  after  entering  the  cord. 

40 
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The  lowest  neurons  probably  keep  to  their  own  side,  as  in 
the  case  of  the  sensory  path  first  described;  while  those 
of  the  second  order  send  their  axons  across  the  middle 
line  almost  immediately.    The  path  in  this  case  may  be 
by  a  long  series  of  neurons,  with  very  short  axons  which 
end  in  the  grey  matter,  or  are  possibly  entirely  situated 
in  the  grey  matter  of  the  cord.    This  path,  like  the  other 
that  has  been  described,-  may  be  regarded  as  leading  up  to  the 
thalamus,  whence  it  also  is  continued  to  the  parietal  cortex. 
It-  is  conceivable  that  yet  another  sensory  path  may  be 
constituted  by  Gowers's  antero-lateral  ascending  tract, 
whose  axons,  after  crossing  the  middle  line  and  runmng 
upwards  in  the  cord,  pass  to  the  cerebellum  by  way  of  its 

superior  peduncle. 

The  different  kinds  of  sensory  impressions  (touch,  pam, 
temperature,  etc.)  do  not  all  travel  by  the  same  routes, 
but  this  point  will  be  further  alluded  to  in  connection  with 

syringomyelia. 

Sensory  Symptoms.-The  various  kinds  of  sensation  may 
be  lost  or  disturbed  apart  from  one  another,  so  that  they 
must  be  tested  separately.    Those  which  specially  require 
attention  are  tactile,  painful  and  thermal  sensations,  the 
sense  of  posture,  common  muscular  sensibility  (recognised 
by  compressing  the  muscles  by  the  fingers),  and  the  ^tereog- 
nostic  sense  (recognition  of  the  shapes  of  objects  by  handhng 
them)     AncBsthesia  means  loss,  and  hyPercBsthesta  exaggera- 
tion of  sensation,  and  of  the  sense  of  touch  in  particular,  but 
thermal  auc^sthesia  and  hypercTsthesia  are  also  expressions 
in    use.    ParcBsthesia    means    disordered  sensation-..g. 
tingling  or  a  feelmg  of  '  pins  and  needles.'    Analgcs^a  and 
lLig.s.-.  mean  respectively  absence  and  exaggeration  o 
the  sense  of  pain.    Allochma  is  a  sensory  abnormality 
characterised  by  the  patient  referring  a  sensation  to  a 
tZZ  v^rt  from  that  to  which  the  stimulus  was  applied- 
pa   to  the  opposite  side  of  the  body. 
%luy     tic  conduction  of  sensory  impressions  ,s  somet.m 
observed,  so  that  a  distinct  interval,  amounting  peAaps  to 
^^ny  seconds,  may  elapse  before  the  patient  ,s  aware  that  a 
stimulus  has  been  applied  to  his  skm. 
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Hi.  Reflex  Action. 

Changes  in  reflex  action  are  common  and  important  results 
of  disease  in  the  nervous  system.  Loss  may  be  due  to  a 
lesion  in  any  part  of  the  reflex  arc,  or  in  the  muscle  to  which 
the  efferent  neurons  are  distributed.  Three  groups  of  re- 
flexes may  be  mentioned  :  (i)  Of  the  tendon-reactions,  deep 
reflexes  or  muscle  reflexes,  the  best  known  is  the  knee-jerk, 
knee  phenomenon,  or  patellar  tendon  reflex,  which  is  always 
present  in  a  state  of  health.  Wlien  the  knee  is  slightly 
flexed — e.g.,  by  being  thrown  across  the  other  knee  when  the 
patient  is  sitting — a  blow  upon  the  patellar  tendon  causes 
a  contraction  of  the  quadriceps  extensor,  so  that  the  foot  is 
jerked  forwards.  The  tension  induced  in  the  muscle  by 
flexing  the  knee  causes  by  a  reflex  process  an  increase  in  its 
mechanical  irritability.  The  result  is  that  when  the  tension 
is  suddenly  increased  still  further  by  the  blow  on  the  tendon, 
the  muscle  contracts.  The  centre  for  this  reflex  is  in  the 
third  and  fourth  lumbar  segments  of  the  cord. 

The  ankle  clonus,  foot  clonus  or  foot  phenomenon  is  not 
normally  present.  It  consists  of  clonic  contractions  of  the 
muscles  connected  with  the  tendo  Achillis  induced  and  kept 
up  by  passive  flexion  of  the  ankle.  The  centre  is  in  the  first 
and  second  sacral  segments.  Occasionally  other  muscles— 
e.g.,  the  rectus  fem oris— become  the  seat  of  clonus.  Myotatic 
irritability  is  a  convenient  expression  introduced  by  Gowers 
to  indicate  that  form  of  muscular  irritability  which  mani- 
fests itself  in  the  knee-jerk  and  other  so-called  deep  reflexes. 
This  irritability  is  the  result  of  a  reflex  action  whose  centre 
is  in  the  spinal  cord,  and  which  is  probably  also  the  cause  of 
ordinary  muscular  tone. 

Exaggeration  of  the  knee-jerk  and  presence  of  ankle  clonus 
result  from  disease  of  the  upper  motor  neurons  which,  as  is 
commonly  supposed,  withdraws  control  from  the  lower 
neurons.  Loss  of  the  knee-jerk  may  be  due  to  disease  of 
the  afferent  or  efferent  muscle  nerves,  as  in  multiple 
neuritis  ;  of  the  centre  in  the  cord,  as  in  myelitis  ;  or  of  the 
muscles  themselves,  as  in  muscular  dystrophy.  If  the  knee- 
jerk  cannot  be  obtained  at  first,  an  effort  should  be  made  to 
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reinforce  it  by  making  the  patient  exercise  muscles  in  some 
other  part  of  his  body  while  the  test  is  being  made.  Thus, 
he  may  clasp  his  hands  and  puU  his  fingers  strongly  apart. 
At  the  same  time  he  should  turn  his  eyes  away,  and  be 
engaged  if  possible  in  conversation. 

(2)  The  superficial  or  cutaneous  reflexes  are  induced  by 
stroking,  pinching  or  otherwise  stimulating  the  skin.  Thus, 
when  the  sole  is  stroked  the  muscles  of  the  toes  contract, 
constituting  the  plantar  reflex.    The  most  important  pomt 
to  note  in  connection  with  this  reflex  is  the  behaviour  of  the 
great  toe.    In  healtli  it  is  flexed  as  a  rule,  but  in  hysterical 
and  other  functional  disorders  it  often  remains  motionless. 
On  the  other  hand,  in  degeneration  of  the  pyramidal  tract 
(upper  neurons)  it  is  extended.   This  extensor  type  of  plantar 
reflex  is  known  as  Babinski's  sign,  and  when  met  with  m 
clinical  work  points,  as  a  rule,  to  organic  disease  mvolvmg 
the  upper  neurons.    It  is  sometimes  obtamable,  however, 
for  some  time  after  an  attack  of  convulsions,  and  is  said  to 
occur  in  strychnine  poisoning  and  in  tetanus.    Moreover,  it 
is  a  normal  phenomenon  in  infants  who  have  not  begun  to 
walk.    It  must  be  borne  in  mind  that  absence  of  Babmski  s 
sign  does  not  exclude  disease  of  the  upper  neurons  The 
centre  for  the  plantar  reflex  extends  from  the  fifth  lumbar 
to  the  second  sacral  segment  of  the  spmal  cord. 

The  cremasteric  reflex  is  characterised  by  retraction  o  the 
testicle  on  stroking  the  skin  of  the  inner  aspec  of  ^e  t^^^^^^ 
or  on  pressing  over  the  adductor  foramen.  The  centre  is  in 
the  thS'est  lumbar  segments.  The  gluteal,  aUom^nal, 
a^id  reflexes  are  characterised  by  contraction  of  the 

muscles  in  the  regions  named,  when  the  overlymg  skin  is 
roked  T^^e  co!junct^val  reflex,  and  the  dUaiat^onof  tke 
Tuil  tucl.  follows  stimulation  of  the  skin  of  the  neck,  may 

qUo  he  included  in  this  class.  ,    <•     x-  f 

i.)  The  organic  ufle.es  are  connected  with  the  f-f ° 
t  rMnn  defecation,  deglutition,  contraction  of  tlie  pupil 
xTe  «nt;^  for  the  bladder  and  rectum  are  ,n 
the  sacral  region. 
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iv.  Nutrition. 

Disturbances  of  nutrition  are  common  in  disease  of  the 
nervous  system.  The  nutrition  of  a  muscle  depends  on  its 
connection  with  the  cells  in  the  anterior  horn  of  the  cord 
from  wliich  its  motor  nerve  fibres  are  derived,  and  if  the 
lower  neuron  is  destroyed  or  divided  the  muscle  becomes 
flabby  and  undergoes  atrophy.  With  the  exception  just 
mentioned — viz.,  muscles — the  various  tissues  (skin,  bones, 
joints,  etc.)  have  their  nutrition  controlled  through  nerve 
fibres  belonging  to  the  posterior  spinal  nerve  roots.  Thus, 
muscular  wasting  is  met  with  in  disease  of  the  spinal  cord 
and  motor  nerves,  e.g.,  myelitis,  anterior  poliomyelitis  and 
neuritis.  Nutritive  changes  in  the  skin,  joints,  etc.,  are 
met  with  in  diseases  of  the  cord  and  afferent  nerves,  e.g., 
myelitis,  locomotor  ataxy  and  neuritis. 


V.  Electrical  Reactions. 

In  a  condition  of  health,  nerves  are  stimulated  by  both 
the  continuous  and  the  interrupted  current.  In  the  case  of 
a  sensory  nerve,  sensation  is  induced  ;  in  the  case  of  a  motor 
nerve,  muscular  contraction  is  induced. 

In  the  case  of  muscles  contraction  continues  as  long  as 
the  faradic  current  is  applied,  whereas  galvanism  causes 
contraction  only  on  making,  breaking,  or  altering  the 
strength  of  the  current.  Moreover,  in  connection  with  the 
galvanic  current  it  is  to  be  noted  that  contraction  takes 
place  most  readily  when  the  negative  pole  or  kathode  is 
placed  over  the  muscle,  and  the  circuit  is  completed  or 
closed  (kathodic  closing  contraction,  KCC).  With  a  stronger 
current,  contraction  may  be  obtained  at  the  positive  pole  or 
anode,  both  on  making  or  closing  (ACC)  and  on  breaking  or 
openmg  the  circuit  (AOC).  Lastly,  with  a  still  stronger 
current,  contraction  is  obtained  with  the  kathode  on 
openmg  (KOC).  Accordingly,  the  normal  polar  arrange- 
ment is  : 

l^CC  ;  2.  {  ACC  ;  .,  KOC. 
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In  disease  the  order  may  be  :  i.  Wqq  '»  2.  AOC  ;  3.  KOC  ; 
or  I.  ACC  ;  2.  KCC  ;  3-  KOC  ;  4-  AOC 

The  points  at  which  muscles  are  most  effectively  stimu- 
lated by  electricity  are  spoken  of  as  their  motor  points. 

When  the  motor  nerve  fibres  distributed  to  a  muscle  are 
degenerated  they  are  unable  to  convey  motor  impulses  to 
the  muscle.  Degeneration  results  from  the  nerve  fibres  or 
axons  being  cut  off  from  the  cells  of  which  they  are  pro- 
cesses, and  which  control  their  nutrition.  This  severance 
may  be  brought  about  by  section  or  other  forms  of  trauma, 
or  bv  inflammation. 

When  motor  nerves  are  degenerated,  not  only  is  there  loss 
of  voluntary  power  with  wasting  in  the  muscles  to  which  the 
damaged  nerves  are  distributed,  but  a  series  of  changes  m 
the  electrical  phenomena  of  the  nerves  and  muscles  may  be 

observable,  namely  : 

(1)  Loss  of  response  on  the  part  of  the  nerves  to  either 

faradism  or  galvanism. 

(2)  Loss  of  response  of  the  muscles  to  faradism. 

(3)  Increased  response  of  the  muscles  to  galvanism. 

(4)  Qualitative  or  polar  changes  as  enumerated  above- 
c.^.,  ACC  as  soon  as,  or  sooner  than  KCC. 

(^)  Sluggish  instead  of  quick  muscular  contraction  to 
galvanism  (attributable  to  the  muscle  fibres  being  stimulated 
directly  and  not  through  the  medium  of  their  motor  nerve 
endings  as  in  health). 

When  aU  these  changes  are  present,  they  constitute  the 
reaction  of  degeneration  (R.D.).  In  actual  cases,  however, 
one  or  several  changes  may  be  present  without  the  others. 

DISEASES  OF  NERVES. 

i.  Neuritis  in  General. 

Neuritis  may  involve  one  or  many  nerves,  and  may  be 
acute  o  chronic.  The  inflammation  may  attack  chiefly  the 
rlth  o  the  nerve  (perineurUis)  or  the  interstitial  tissue 
t^tmal  neurUis)  ;  or  the  nerve  fibres  themselves  may  be 
primarily  involved  {parenchymatous  neuritis). 


DISEASES  OF  THE  NERVOUS  SYSTEM  631 


Etiology. — The  isolated  form  is  often  due  to  a  local  cause, 
such  as  a  wound  or  prolonged  pressure  ;  or  it  may  be  due  to 
extension  of  inflammation  from  some  neighbouring  focus  of. 
disease,  or  to  exposure  {rheumatic  neuritis),  or  to  a  morbid 
blood  state,  such  as  gout.  In.  the  case  of  morbid  blood 
states,  however,  it  is  probable  that  some  local  condition  is. 
a  contributory  cause.  Isolated  neuritis  is  usually  intersti- 
tial. Multiple  neuritis,  on  the  other  hand,  is  generally  due 
to  a  morbid  blood  state,  and  is  parenchymatous  in  its  nature. 

Morbid  Anatomy. — In  acute  interstitial  neuritis  the  affected 
nerve  is  red,  swollen  and  infiltrated  with  round  cells.  The 
nerve  fibres  may  be  scarcety  altered.  In  parenchymatous 
neuritis  the  changes  in  the  fibres  are  primary,  and  closely 
resemble  those  observed  in  the  degeneration  which  follows 
section  of  a  nerve.  The  myelin  breaks  up  into  segments 
and  afterwards  into  small  globules,  which  are  ultimately 
removed.  The  axis  cylinders  become  broken  where  the, 
myelin  sheath  is  broken,  and  they  too  ultimately  disappear. 
The  nuclei  of  the  sheath  increase  in  number.  In  chronic 
interstitial  neuritis  there  may  be  wasting  of  the  white 
substance,  and  considerable  increase  of  the  fibrous-tissue 
elements  without  much  damage  to  the  axis  cylinders. 

When  the  conductivity  of  a  nerve  fibre  is"*  completely 
interrupted  by  inflammation  in  the  way  which  has  been 
indicated,  the  fibre  degenerates  down  to  its  peripheral  ending 
{secondary  degeneration).  Modern  methods  of  examination 
suggest  that  changes  take  place  as  far  up  the  neuron  as  its 
trophic  cell  in  the  anterior  horn,  though  this  change  is  trifling 
in  comparison  with  that  which  takes  place  distally  to  the 
lesion. 

Occasionally  a  neuritis  spreads  up  a  nerve  {neuritis 
nugrans,  ascending  ncurilis),  and  on  reaching  a  plexus  excites 
inllammation  in  other  nerve  trunks. 

ii.  Isolated  Neuritis. 
Symptoms.— In  acute  isolated  neuritis  there^is  little  or  no 
constitutional  disturbance.    The  chief  symptom  is  pain  in 
the  nerve  and  often  in  its  area  of  distribution.    The  pain 
may  be  severe,  radiating  and  worse  at  night.    The  nerve,  if 
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accessible  to  the  finger,  may  be  felt  to  be  swollen.  It  is 
tender  owing  to  involvement  of  its  nervi  nervorum,  which  are 
branches  given  off  by  itself.  Placing  the  limb  or  other  part 
in  such  a  posture  as  to  cause  tension  on  the  nerve  increases 
the  pain.  The  overlying  skin  is  hyperaesthetic,  and  may 
even  be  red  and  oedematous  through  involvement  of  the  vaso- 
motor nerve  fibres.  Patches  of  anaesthesia  may  be  detected. 
The  muscles  supplied  by  the  nerve  lose  their  power,  undergo 
wasting,  become  flabby  and  show  fibrillary  twitchings. 
They  are  tender  on  pressure,  and  their  electrical  reactions 
are  altered. 

In  chronic  cases  the  changes  are  similar  in  kind,  but  less  in 
degree,  and  in  addition  trophic  lesions  of  the  skin  and  joints 
are  frequent.  The  skin  becomes  red,  smooth,  thin  and 
shiny  ('  glossy  skin  '  of  Paget).  The  subcutaneous  tissue 
also  wastes,  so  that  in  the  case  of  the  fingers  the  ends  of  the 
digits  are  pointed.  The  hair  and  nails  may  fail  to  grow 
properly.    Adhesions  may  develop  in  the  joints,  interfering 

with  movement. 

Diagnosis.— This  depends  on  the  localisation  of  pam  m  the 
territory  of  a  nerve  trunk  ;  tenderness  of  that  nerve  ;  con- 
stant presence  of  the  pain,  though  this  varies  in  seventy  ; 
and  signs  of  diminished  functional  capacity  of  the  nerve— 
e.g.,  anaesthesia,  paralysis,  muscular  wasting  and  other 

trophic  changes. 

Prognosis.— In  acute  cases  the  severe  symptoms  commonly 
persist  for  some  weeks,  and  the  case  then  tends  to  assume 
a  chronic  aspect,  tlie  pain  perhaps  continuing  for  months. 
The  tendency  is  for  the  disease  finally  to  pass  off.  Cases 
which  depend  on  morbid  blood  states,  such  as  gout,  may  be 
very  obstinate.  Occasionally  inflammation  ascends  m  a 
nerve  and  spreads  to  other  nerves,  and  even  to  the  spmal 
mcmbremes  and  cord. 

Treatment.— The  cause  should  be  removed  if  possible.  At 
the  outset  the  patient  should  get  a  mercurial  purge  and  a 
diaphoretic.  Rest  is  necessary  for  the  inflamed  structures. 
Fomentations  should  be  applied  locally,  and  cocame  hydro- 
chloride should  be  injected  over  the  nerve  to  reheve  the  pam 
U  increased  to  i  gram).    If  the  muscles  waste  much,  they 
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should  be  treated  with  galvanism  from  time  to  time  till  the 
nerves  recover. 

In  chronic  cases  counter-irritation  and  galvanism  over  the 
affected  nerve,  with  general  tonic  treatment,  are  indicated. 
For  obstinate  neuralgic  pain,  galvanism  may  be  employed 
with  the  positive  or  sedative  pole  over  the  painful  part.  On 
the  other  hand,  faradism  might  be  applied  to  the  overlying 
skin  by  way  of  counter-irritation. 

iii.  Multiple  Neuritis 
(Polyneuritis.    Peripheral  Neuritis). 

Multiple  neuritis  is  primarily  an  inflammation  of  the  nerve 
fibres  (parenchymatous).  It  is  symmetrical,  since  the  poison 
is  conveyed  to  the  nerves  by  the  blood.  The  inflammation 
is  most  intense  in  the  peripheral  portions  of  the  nerves,  since 
these  are  furthest  removed  from  their  trophic  centres. 

Etiology. — The  agents  which  may  damage  the  nerves  are 
of  many  kinds,  and  include  metallic  elements  such  as  lead, 
arsenic  and  silver  ;  organic  compounds  like  alcohol,  carbon 
bisulphide,  carbon  monoxide  and  naphtha  ;  the  toxins  of 
infections  like  beri-beri,  diphtheria,  small-pox,  measles,  in- 
fluenza and  septicaemia  ;  the  morbid  blood  states  associated 
with  diabetes  or  induced  by  exposure  ;  and  the  reduced 
vitality  associated  with  cachectic  and  senile  conditions. 

Some  of  these  poisons  show  a  remarkable  power  of  select- 
mg  particular  groups  or  classes  of  nerves.  Thus,  alcohol 
attacks  the  mixed  nerves  over  the  body  generally,  but  espe- 
cially in  the  lower  limbs.  Lead  in  many  cases  confines  its 
operations  to  a  certain  group  of  motor  nerve  fibres  in  the 
upper  hmbs.  The  toxin  of  diphtheria  attacks  by  preference 
the  mixed  nerves  of  the  palate,  and  after  these  the  nerves  of 
the  ciliary  muscles,  and  after  these  again  the  nerves  of  the  legs. 

Symptoms.— ^/co/io/ic  neuritis  is  one  of  the  most  common 
varieties  of  the  disease,  and  may  be  described  here  as  a  type 
representing  some  of  the  others.  Cases  are  met  with  in  the 
two  sexes  with  nearly  equal  frequency,  but  as  alcohohc 
excess  is  not  so  common  among  women  as  among  men,  it 
must  be  inferred  that  women  are  more  susceptible  than  men 
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to  this  particular  result  of  alcoholism.   One  explanation  prob- 
ably is  that  women  commonly  drink  less  at  a  time  but  more 
steadily  than  men,  so  that  they  escape  the  interruptions 
which  follow  severe  bouts  of  intoxication,  and  thus  keep  their 
nerves  constantly  soaked  with  diluted  alcohol.    The  onset  is 
usually  gradual,  and  is  indicated  by  pains  in  the  legs  with 
tinghng  or  numbness.    When  the  affection  is  fully  developed, 
the  pains  are  severe  ;  ankle-drop  is  present  owing  to  weakness 
of  the  muscles  in  front  of  the  leg  ;  and  walking  or  standing 
is  impossible,  owing  to  the  loss  of  power,  the  inco-ordination 
and  the  tenderness  of  the  plantar  nerves.    Before  the  power 
of  walking  is  actually  lost,  a  high-stepping  gait  may  be 
observed,  the  patient  in  this  way  endeavouring  to  prevent 
the  feet  from  scraping  the  floor.    In  a  few  cases  the  alcohol 
poisons  chiefly  the  afferent  muscle  nerves,  so  that  the  prin- 
cipal symptom  is  inco-ordination.    This  variety  is  known  as 
alcoholic  pseudo-tabes  or  ataxic  polyneuritis.  (Pseudo-tabes 
has  occasionally  been  met  with  also  in  arsenical  poisoning.) 
The  skin  is  hvid  and  abnormally  sensitive.  Tactile  sensation 
is  impaired.    The  nerves  are  tender,  and  the  muscles  are  still 
more  so.    The  knee-jerks  are  lost.    The  limbs  may  be 
oedematous.    The  muscles  waste,  and  their  electrical  reac- 
tions are  altered. 

The  upper  limbs  tend  to  suffer  in  a  simUar  manner,  but 
later  and  in  less  degree.    Mental  symptoms  are  common, 
and  include  general  enfeeblement,  loss  of  memory,  hallucma- 
tions  and  delirium.    One  of  the  most  striking  features  of  the 
mental  derangement  is  the  tendency  shown  by  the  patient 
to  describe  in  a  circumstantial  manner  experiences  which  are 
quite  imaginary.    The  combination  of  these  mental  symp- 
toms with  those  ot  multiple  neuritis  is  sometimes  known  as 
Korsakofs  disease.^    In  severe  cases  the  phrenic  nerves  may 
1  Korsakoff  s  disease  or  syndfome  is  rather  more  common  in  men 
than  in  women.    Though  almost  always  due  to  alcohol,  it  appears 
to  be  a  result,  in  a  few  cases,  of  enteric  fever,  digestive  disturbance 
and  other  ailments.    The  particular  kind  of  paramnesia  or  perver- 
sion of  memory  which  is  one  of  the  type-symptoms  of  the  syndrome 
viz   the  false  reminiscences  and  the  forgetfulness  of  recent  events 
Tnot  pathognomonic,  since  it  may  result  from  coarse  mtracramal 
lesions  such  as  cerebral  softenmg. 


DISEASES  OF  THE  NERVOUS  SYSTEM  635 


be  involved  with  resulting  paralysis  of  the  diaphragm,  and 
the  vagi  with  resulting  tachycardia.  Even  an  oculomotor 
nerve  may  be  involved,  but  as  a  rule  the  cranial  nerves 
escape.  The  bowels  and  bladder  are  unaffected,  though 
incontinence  may  result  from  the  mental  condition. 

If  care  is  not  taken,  deformity  may  result  from  the  limbs 
becoming  fixed  in  some  unsuitable  position. 

Acute  febrile  polyneuritis  has  been  described  as  following 
exposure  to  cold  or  exertion,  or  as  coming  on  spontaneously 
like  an  acute  fever.  Certainly  it  is  sometimes  impossible  to 
discover  any  satisfactory  explanation  of  an  attack  of  severe 
multiple  neuritis.  In  this  variety  the  onset  is  characterised 
by  shivering,  pains  in  the  head,  back  and  limbs,  and  con- 
siderable elevation  of  temperature.  Then  there  develop 
signs  of  damage  to  motor  and  sensory  nerves  in  the  limbs, . 
and  it  may  be  in  the  trunk  also.  It  is  doubtful  if  this  disease 
should  be  regarded  as  different  from  the  polyneuritis  which 
is  sometimes  induced  by  the  poison  of  influenza.  (See  also 
chapters  on  Diphtheria,  Beri-beri,  Lead  Poisoning,  and 
Arsenical  Poisoning.) 

Diagnosis. — Among  the  most  important  points  in  the 
diagnosis  of  alcoholic  and  acute  febrile  multiple  neuritis 
are  the  symmetry  of  the  symptoms,  the  involvement  of  both 
motor  and  sensory  nerves,  and  the  tenderness  of  the  nerves 
and  muscles.  In  cases  where  the  affection  is  chiefly  one  of 
afferent  nerves,  the  escape  of  the  sphincters  and  the  pre- 
servation of  the  pupillary  light-reflex  are  of  value  as  pointing 
against  spinal  cord  disease  ;  while  muscular  tenderness  is  also 
in  favour  of  neuritis. 

Prognosis.— After  weeks  or  months,  if  the  cause  is  re- 
moved, improvement  generally  sets  in  and  recovery  slowly 
takes  place.  But  acute  disease — e.g.,  pneumonia  or  bron- 
chitis—may carry  off  the  patient,  and  this  risk  is  naturally 
mcreased  if  the  phrenic,  intercostal,  and  other  respiratory 
nerves  are  inflamed.  Phthisis  is  another  common  cause  of 
death.  Or  death  may  result  from  other  lesions  due  to 
alcoholism,  e.g.,  cirrhosis  of  the  Hver.  In  some  cases  where 
life  is  not  threatened,  there  may  be  permanent  disablement, 
either  because  the  alcohol  has  not  been  entirely  discontinued, 
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or  because  the  nerves  have  been  irretrievably  damaged,  or 
because  of  some  deformity  which  has  developed. 

Treatment. — Alcohol  must  be  entirely  withdrawn,  and  in 
private  cases  this  means  that  the  patient  must  be  put  under 
the  charge  of  a  rehable  nurse.    Rest  is  of  course  essential, 
and  an  abundance  of  good  food  is  important.    For  a  time  the 
treatment  is  chiefly  symptomatic.    Thus,  severe  pain  must 
be  reheved  by  fomentations,  anodyne  liniments,  injections 
of  cocaine,  etc.    From  the  very  outset,  it  is  essential  to  guard 
against  deformities  such  as  are  very  apt  to  result  from  foot- 
drop  and  constant  flexion  of  the  knees.    Sandbags  and 
other  apparatus  may  be  necessary  for  this  purpose.  Gal- 
vanism should  be  applied  to  the  paralysed  muscles  to  main- 
tain their  nutrition  till  the  nerves  recover.  In  the  later  stages, 
•after  the  pain  has  passed  away,  massage  may  be  employed 
to  improve  the  condition  of  the  muscles  and  to  get  rid  of 
deformities,  but  regulated  voluntary  exercises  are  the  best 
agency  for  this  purpose.    Strychnine,  iron,  cod-liver  oil  and 
other  tonics  may  also  be  employed. 

In  other  than  alcohohc  cases,  other  measures  may  be 
indicated,  in  addition  to  the  removal  of  the  cause.  Thus 
Gowers  recommends  large  doses  of  tincture  of  the  per- 
chloride  of  iron  for  septicsemic  cases  (20-30  minims,  three  or 
four  times  a  day). 

iv.  Tumours  of  Nerves. 

Tumours  of  nerves  are  called  neuromata.  In  a  true 
neuroma  there  is  an  overgrowth  of  nerve  fibres,  either 
medullated  or  non-medullated.  In  the  false  neuroma  the 
new-formed  tissue  is  not  nervous,  but  fibrous,  sarcomatous 
or  of  some  other  kind.  In  syphilis  and  leprosy,  growths  of 
a  specific  kind  mav  form  on  nerves.  The  plexiform  neuroma 
is  a  rare  growth,  which  consists  of  interlacing  cords,  and  is 
usually  of  congenital  origin.  The  painful  subcutaneous 
tumour  {tubercula  dolorosa)  is  commonly  looked  upon  as  a 
growth  on  the  ending  of  a  sensory  nerve,  but  appears  m  some 
cases  at  least  to  be  a  myoma.  Amputation  neuromata 
(bulbous  nerves)  are  enlargements  which  develop  on  the  ends 
of  the  divided  nerves  after  amputations.    Growths  on  nerves 
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are  sometimes  present  in  enormous  numbers.  Reckling- 
hausen's disease  is  characterised  by  multiple  neurofibromata. 
There  are  tumours  in  or  under  the  skin,  and  on  the  nerves. 
Brown  pigmentation  of  the  skin,  nsevi,  and  changes  in  the 
intellectual  functions  and  in  speech  may  also  be  present,  in 
addition  to  motor  and  sensory  symptoms  induced  by  the 
tumours  on  the  nerves.   The  disease  is  sometimes  congenital. 

Neuromata,  especially  multiple  true  neuromata,  may  give 
rise  to  no  symptoms.  Often,  however,  they  are  tender,  and 
are  the  seat  of  pain  which  may  radiate.  Occasionally  there 
is  parfesthesia,  anaisthesia,  loss  of  power,  or  reflex  spasm. 

The  treatment  is  purely  surgical,  except  in  the  case  of 
specific  new  formations ;  but  unless  considerable  suffering 
is  caused  by  the  growth,  it  should,  if  of  a  simple  nature, 
be  left  alone. 

V.  Diseases  of  the  Cranial  Nerves. 

(i)  Olfactory  Nerve. 

The  sense  of  smell  results  from  stimulation  of  the  olfactory 
nerves  through  the  anterior  nares.  Flavour  is  due  to  stimu- 
lation through  the  posterior  nares.  In  testing  the  sense  of 
smell,  it  is  necessary  to  avoid  the  use  of  substances  such  as 
ammonia,  which  stimulate  the  fifth  nerve.  Phials  contain- 
ing cotton-wool  moistened  with  the  oils  of  peppermint,  anise, 
cinnamon,  cloves,  etc.,  are  suitable  as  tests. 

The  olfactory  nerves  pass  from  the  olfactory  mucous  mem- 
brane to  the  olfactory  bulbs.  The  olfactory  tract  on  each 
side  passes  backwards  from  the  bulb,  and  is  continued  into 
two  roots,  mesial  and  lateral.  The  mesial  root  is  continued 
into  the  external  longitudinal  stria,  and  thus  runs  backwards 
on  the  surface  of  the  corpus  caUosum,  and  then  forwards 
through  the  hippocampal  gyrus  to  the  uncus  of  the  same 
side.  The  lateral  root  runs  to  the  uncus  of  its  own  side,  and 
is  then  probably  continued  by  way  of  the  anterior  commissure 
to  the  internal  capsule  (sensory  crossway)  and  cortex  of  the 
opposite  side. 

Loss  of  smell  {anosmia)  is  most  commonly  due  to  disease 
of  the  nasal  mucous  membrane.    Paralysis  of  the  fifth  nerve 
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may  cause  it  by  inducing  dryness  of  the  mucosa.  Fractures 
of  the  cribriform  plate,  meningitis,  intracranial  tumours,  and 
congenital  absence  of  the  olfactory  nerves  are  other  causes 
of  anosmia.  Unilateral  loss  may  occur  in  disease  of  different 
parts  of  the  brain  and  in  hysteria. 

An  exaggerated  sense  of  smell  [hypcrosmia)  occurs  in 
hysteria  and  insanity. 

Perversion  of  the  sense  {parosmia)  occurs  in  rare  instances 
as  a  result  of  irritation  of  the  nerve  or  centre. 

Subjective  sensations  of  smell  may  occur  in  tumour  or 
other  disease  of  the  nerve  or  centre.  They  may  also  occur 
as  an  aura  in  epilepsy,  and  as  an  olfactory  liallucination  in 
insanity. 

In  disease  of  the  olfactory  system  the  prognosis  is  seldom 
good,  and  the  principal  treatment  is  removal  of  the  cause  if 
this  is  possible. 


(2)  Optic  Nerve. 

The  optic  nerves  pass  back  to  the  chiasm,  where  a  partial 
decussation  takes  place.  The  fibres  from  the  left  half  of 
each  retina  pass  into  the  left  optic  tract,  whilst  those  from 
the  right  half  of  each  retina  pass  into  the  right  optic  tract. 
Each  tract  passes  back  to  three  ganglia  on  the  same  side— 
the  pulvinar  or  posterior  part  of  the  optic  thalamus,  the 
external  geniculate  body,  and  the  anterior  quadrigeminal 
body.  From  each  of  these  bodies  fibres  pass,  by  the  pos- 
terior part  of  the  internal  capsule  and  the  optic  radiations, 
to  the  mesial  surface  of  the  occipital  lobe  of  the  same  side, 
close  to  the  calcarine  fissure.  The  macular  or  central  region 
of  each  retina  sends  fibres  into  both  optic  tracts.  The 
right  halves  of  the  retinae  correspond  to  the  left  halves  of  the 
visual  fields,  and  vice  versa. 

A  lesion  of  one  optic  nerve  causes  corresponding  impair- 
ment of  vision  in  the  eye  with  which  it  is  connected.  A 
le'^ion  invading  or  compressing  the  middle  portion  of  the 
optic  chiasm-viz.,  the  crossing  fibres  from  both  eyes- 
causes  blindness  of  the  nasal  halves  of  both  retmae  or  the 
temporal  halves  of  both  visual  fields  {temporal  hemianopia). 
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This  may  be,  e.g.,  a  tumour  of  the  pituitary  body,  as  in  acro- 
megaly. Very  rarely  the  two  lateral  margins  of  the  chiasm 
are  damaged  while  the  middle  portion  escapes.  The  un- 
crossed fibres  therefore  suffer,  and  blindness  is  produced  in 
the  temporal  halves  of  the  retinae  or  nasal  halves  of  the  fields 
{nasal  hemianopia).  A  lesion  of  the  optic  tract,  thalamus 
or  occipital  lobe,  causes  lateral  or  homonymous  hemianopia. 
In  this  condition  the  left  halves  of  the  two  retime  (right 
halves  of  the  two  fields)  suffer  when  the  lesion  is  on  the  left 


side,  and  the  right  halves  of  the  retinae  when  the  lesion  is  on 
the  right  side.  The  macular  region  escapes,  however,  so  long 
as  only  one  optic  tract  suffers,  since  it  is  connected  with  both, 
sides  of  the  brain. 

Sometimes  the  hemianopia  is  incomplete,  only  part  of  a 
half  field  being  lost,  but  the  corresponding  parts  suffer  on 
both  sides. 

Lateral  hemianopia  may  be  produced  by  disease  of  the 
optic  radiations  or  of  the  cuneus.    It  then  resembles  that 
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due  to  disease  of  the  tract,  except  with  regard  to  Wernicke's 
hemiopic  pupil  reaction.  If  the  lesion  is  confined  to  the  optic 
radiations  or  cortex,  the  mechanism  for  the  pupillary  light- 
reflex  (retina,  optic  nerve  and  tract,  primary  optic  ganglia 
and  third  nerve)  will  be  intact.  By  taking  great  care  it  may 
be  possible  in  such  a  case  to  throw  a  light  on  the  blind  half 
of  the  retina,  with  the  result  that  contraction  of  the  pupil 
occurs.  If,  however,  the  lesion  is  in  the  primary  optic 
ganglia  or  tract,  the  light  reflex  will  be  lost  so  far  as  the 
blind  half  of  the  retina  is  concerned. 

Occasionally  there  is  hemianopia  for  colour  when  there  is 
none  for  white  light  {hemiachromatopia). 

Lesions  of  both  occipital  lobes  cause,  in  rare  instances, 
double  lateral  hemianopia,  which  may  amount  to  complete 
blindness. 

There  are  no  ophthalmoscopic  changes  related  to  hemi- 
anopia. 

Hemianopia  may  be  functional  (frequently  in  migraine, 
rarely  in  hysteria),  or  due  to  organic  brain  disease  {e.g.; 
softening,  haemorrhage,  or  tumour).  It  is  often  associated 
with  hemiplegia.  When  due  to  actual  destruction  of  brain 
tissue,  it  is  not  likely  to  be  recovered  from  ;  but  if  there  is 
simply  compression  of  nerve  fibres  by  a  recent  haemorrhage, 
the  symptoms  will  pass  off. 

Optic  Neuritis  {papillitis),  or  .inflammation  of  the  intra- 
ocular termination  of  the  optic  nerve,  is  a  common  symptom 
in  cerebral  tumour,  and  also  occurs  in  meningitis  and 
cerebral  abscess  ;  sometimes  in  morbid  blood  states,  as  in 
Bright's  disease,  lead  poisoning  and  anaemia  ;  and  some- 
times after  specific  fevers.  The  optic  disc  in  a  severe  case  is 
concealed  by  a  large  red  striated  swelling,  over  the  margins 
of  which  the  bloodvessels  are  seen  to  bend.  Haemorrhages 
are  often  present.  The  condition  is  usually  bilateral.  The 
inflammation  may  be  severe  before  the  patient  notices  any 
loss  of  vision. 

Optic  Atrophy  may  be  primary,  secondary  or  consecu- 
tive (i)  The  primary  form  occurs  as  an  isolated  lesion  or  in 
association  with  locomotor  ataxy,  general  paralysis  of  the 
insane,  or  insular  sclerosis.    Pallor,  shrinking  and  stipplmg 
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of  the  disc  are  the  principal  ophthalmoscopic  signs.  The 
pallor  has  often  a  bluish-grey  tint,  and  for  a  long  time  the 
vessels  are  unaltered.    As  the  atrophy  advances  there  is  con 
centric  diminution  of  the  visual  fields.    The  patient  com- 
plains of  progressive  failure  of  vision. 

(2)  Secondary  atrophy  is  due  to  a  lesion  in  the  optic  nerve 
behind  the  eye,  or  in  the  chiasma.  The  ophthalmoscopic 
signs  of  atrophy  follow  the  impairment  of  vision  instead  of 
keeping  pace  with  it. 

(3)  Consecutive  {neuritic  or  post-neuritic)  atrophy  is  that 
variety  which  follows  optic  neuritis.  The  shrinking  of  the 
cicatricial  tissue  may  cause  greater  damage  to  the  nerve 
fibres,  and  consequently  greater  impairment  of  vision,  than 
the  preceding  acute  inflammation.  In  this  form  the  disc 
may  be  white  like  chalk.  It  is  filled  in,  and  has  often  an 
irregular  margin,  whilst  the  vessels  may  be  narrowed  owing 
to  compression  by  the  new-formed  tissue. 

Hereditary  Optic  Atrophy  {Leber's  atrophy)  is  a  rare 
disease  which  may  occur  in  several  members  of  a  family  and 
in  several  generations.  Like  certain  other  developmental 
diseases,  it  is  transmitted  mostly  to  males  and  through 
females.  The  ophthalmoscope  shows  slight  neuritis  in  the 
early  stage  and  atrophy  later  on,  but  the  condition  seldom 
leads  to  complete  loss  of  vision. 

Amblyopia  (blunting  or  dimness  of  vision)  and  Amaurosis 
(darkness  of  vision,  viz.,  complete  blindness)  are  old  terms 
applied  in  pre-ophthalmoscopic  days  to  defects  of  vision, 
where  no  signs  of  disease  could  be  recognised  by  the 
})hysician.  They  are  now  used  rather  loosely  to  indicate 
visual  defects  which  are  not  associated  with  marked  ophthal- 
moscopic changes.  Impairment  of  vision  with  signs  of  optic 
atrophy  is  sometimes  admitted  to  this  category.  Amblyopia 
and  amaurosis  may  be  due  to  changes  in  the  optic  nerve  or 
m  the  brain,  or  to  a  morbid  blood  state  {e.g.,  uremia) ;  or 
they  may  be  functional  in  their  origin . 

(3.  4>  AND  6)  Motor  Ocular  Nerves. 
The  external  muscles  of  the  eyeball  are  innervated  by  the 
third,  fourth,  and  sixth  nerves.    Of  the  internal  muscles  the 
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iris  is  supplied  by  the  third  and  the  sympathetic,  and  the 
ciliary  muscle  by  the  third. 

The  nucleus  of  the  third  nerve  consists  of  groups  of  cells 
in  the  grey  matter  under  the  floor  of  the  anterior  part  of  the 
Sylvian  aqueduct .  The  nucleus  of  the  fourth  nerve  is  nearly 
continuous  with  the  posterior  end  of  the  third  nucleus.  The 
nucleus  of  the  sixth  is  some  distance  further  back,  being 
situated  in  the  pons  underneath  the  floor  of  the  fourth 
ventricle.  The  sixth  nerve  supplies  the  external  rectus 
muscle  ;  the  fourth  supplies  the  superior  oblique,  and  the 
third  supphes  the  remaining  external  muscles  of  the  globe  as 
well  as  the  levator  palpebrae  superioris.  The  third  nerve 
supplies  the  sphincter  of  the  iris  and  the  ciliary  muscle. 
The  sympathetic  innervates  the  dilating  mechanism  of  the 
pupil. 

For  the  purpose  of  conjugate  movement  of  the  two  eyes, 
each  sixth  nucleus  innervates  the  external  rectus  of  its  own 
side,  and  sends  fibres  by  way  of  the  posterior  longitudinal 
bundle  and  opposite  third  nucleus  to  innervate  the  internal 
rectus  of  the  opposite  eye  (Fig.  35)- 

P^LSY  OF  Ocular  Nerves.— This  may  be  due  to  compres- 
sion by  tumours,  or  to  syphilitic,  tubercular,  or  other  disease 
of  the  membranes,  cranium  or  brain.    New  formations  m  the 
■  posterior  part  of  the  brain  may  squeeze  the  sixth  nerve 
between  the  pons  and  the  cranial  base.    In  the  orbit  the 
nerves  mav  suffer  from  tumour  or  from  rheumatism,  viz., 
the  blood  state  which  follows  exposure.    The  diphtheritic 
toxin  is  another  cause  of  ocular  palsy.    In  certam  families 
there  is  a  tendency  to  show  defective  power  of  the  external 
ocular  muscles,  and  particularly  of  the  obhqui,  the  superior 
and  inferior  recti,  and  the  elevators  of  the  lids.    These  palsies 
depend  upon  absence  or  poor  development  of  the  muscles, 
and  this  defect  in  turn  has  been  supposed  to  depend  upon 
defects  in  the  cells  of  the  motor  ocular  nuclei. 

The  symptoms  of  ocular  palsy  include  loss  of  movement, 
strabismus  or  squint,  diplopia  or  double  -sion  second^ 
deviation  of  the  sound  eye,  and  erroneous  projection  of  the 

'Ti?Ss  0/  Mo..m..^.-If>e  palsy  .complete,  the  eye 
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cannot  be  moved  by  the  affected  muscle,  but  stops  at  the 
mid-position.  After  a  time  the  eye  becomes  drawn  in  the 
opposite  direction  by  contraction  of  the  opposing  healthy 
muscle. 

(2)  Strabismus  {squint)  is  non-correspondence  of  the  visual 
axes,  and  is  easily  observed  if  the  palsy  is  severe.  It  may  be 
convergent  or  divergent.  This  paralytic  form  of  strabismus 
must  be  distinguished  from  concomitant  strabismus,  the 
squint  which  so  commonly  sets  in  in  early  life.    The  dis- 
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Fig.  35.— Mechanism  for  the  Conjugate  Movement  of  Both  Eyeballs 

TOWARDS  THE  RiGHT. 

tinction  between  the  two  is  made  by  observing  the  secondary 
deviation. 

(3)  Diplopia  {double  vision)  results  from  the  images  formed 
on  the  two  retina  not  being  superimposed  in  the  normal 
manner  ;  the  two  eyes  see  separate  images  instead  of  one 
composite  image.  In  cases  of  slight  weakness  the  muscle 
involved  IS  detected  by  means  of  the  separate  images  (see 
below).  The  blurring  of  vision  caused  by  the  diplopia  may 
give  rise  to  giddiness  on  moving  about. 

(4)  Secondary  Deviation.~U  the  patient  gazes  with  the 
sound  eye  at  an  object  in  front,  the  affected  eye  usually 

41 — 2 
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deviates  from  the  position  of  parallelism  with  the  other 
{primary  deviation).  If  now  the  patient  fixes  the  object  with 
the  afi^ected  eye,  it  will  be  found,  in  recent  cases,  that  the 
healthy  eye  deviates  from  parallelism  to  a  still  greater  extent 
[secondary  deviation).  In  concomitant  squint,  previously 
mentioned,  the  secondary  is  equal  to  the  primary  deviation. 

(5)  Erroneous  Projection. — If  the  patient,  in  order  to  look 
at  a  certain  object,  has  to  put  the  weakened  muscle  into 
activity,  he  will  project  the  image  of  the  object  too  far  in 
the  direction  of  activity  of  that  muscle.  E.g.,  if  the  right 
external  rectus  is  palsied,  and  the  patient  tries  to  touch  an 
object  in  front  and  to  the  right,  his  finger  will  pass  to  the 
right  of  the  proper  place.  In  the  effort  to  rotate  the  eye  by 
the  use  of  the  weak  muscle,  an  abnormal  amount  of  energy 
is  put  forth,  and  this  causes  the  patient  to  overestimate  the 
distance  at  which  the  object  is  from  the  mid-position. 

Paralysis  of  the  Third  Nerve  is  more  frequently 
partial  {i.e.,  confined  to  one  or  several  of  the  muscular 
branches)  than  complete.  When  it  is  complete,  there  is 
ptosis  (see  p.  646)  with  synergic  overaction  of  the  frontalis 
muscle,  and  all  the  external  ocular  muscles  are  paralysed 
except  the  external  rectus  and  superior  oblique.  Moreover, 
the  sphincter  of  the  iris  and  the  ciliary  muscle  are  also 
paralysed. 

Paralysis  of  the  Fourth  Nerve.— The  resultmg  palsy 
of  the  superior  oblique  muscle  may  be  difiicult  to  detect 
except  by  studying  the  diplopia.  An  object  is  seen  double 
when  the  patient  looks  downwards. 

Paralysis  of  the  Sixth  Nerve  causes  loss  of  function 
of  the  external  rectus  muscle,  so  that  the  eye  cannot  be 

rotated  outwards. 

Diagnosis  of  the  Muscle  Involved.— The  first  thmg 
is  to  ascertain  the  relations  between  the  eyes  and  the 
images.i    if  the  image  to  the  patient's  right  corresponds 

1  This  may  be  done  by  putting  a  piece  of  coloured  glass  in  front 
of  one  eye,  so  that  one  of  the  images  is  coloured  or  dimmer  than 
the  other  ;  or  the  hand  may  be  placed  in  front  of  one  eye  first  and 
then  in  front  of  the  other.  The  observations  should  be  repeated 
until  the  results  are  quite  unequivocal. 
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to  his  right  eye,  the  diplopia  is  homonymous,  and  is  due  to 
convergence  of  the  visual  axes.  If  his  right  eye  corresponds 
to  the  image  on  his  left,  the  diplopia  is  crossed,  and  is  due  to 
divergence  of  the  axes. 

For  the  rest  of  the  investigation  two  rules  proposed  by 
Landolt  are  useful  guides.  It  is  to  be  noted  that  the 
so-called  false  image  is  that  which  corresponds  to  the 
affected  eye,  the  true  image  corresponding  to  the  healthy 
eye.  In  accordance  with  the  first  rule,  that  eye  is  affected  in 
the  direction  of  the  image  of  which  the  diplopia  increases. 
E.g.,  if  the  diplopia  becomes  greater  when  the  patient  looks 
to  his  left,  the  image  on  the  left  side  corresponds  to  the 
affected  eye,  viz.,  the  left  eye  if  the  diplopia  is  (as  pre- 
viously ascertamed)  homonymous,  the  right  eye  if  the  diplo- 
pia is  crossed. 

According  to  the  second  rule,  that  muscle  is  affected  which 
would  give  to  the  eye  the  position  and  direction  of  the  false 
image.  E.g.,  let  it  be  assumed  that  by  the  first  rule,  the  right 
eye  has  been  found  to  be  at  fault.  If  then  the  false  image 
is  found  to  be  (a)  above  the  true,  (b)  to  the  left  of  the  true, 
and  (c)  with  its  upper  end  tilted  to  the  left,  the  superior 
rectus  muscle  is  at  fault,  since  it  turns  the  right  eye  upwards, 
rotates  it  to  the  left,  and  tilts  the  upper  end  of  its  vertical 
meridian  towards  the  left. 

To  those  who  can  bear  in  mind  the  physiological  action  of 
the  ocular  muscles,  these  rules  of  Landolt's  are  simple  and 
easy  of  application.  To  others  the  ingenious  and  yet  simple 
diagrams  of  Dr.  Louis  Werner  may  be  recommended.  The 
one  (Fig.  36)  applies  to  the  superior  and  inferior  recti  ;  the 
other  (Fig.  37)  to  the  obliques.  The  action  of  the  external 
and  internal  recti  is  so  simple  that  no  such  device  is  neces- 
sary. The  continuous  lines  represent  true  images,  and  the 
mterrupted  hues  false  images.  E.g.,  it  will  be  seen  that 
when  the  right  inferior  rectus  is  paralvsed,  the  false  image 
IS  lower  than  the  true  and  has  its  lower  end  tilted  away  from 
the  true  image.  The  diplopia  is  crossed,  since  the  false 
image  is  to  the  left  of  the  true,  and  the  diplopia  is  perceived 
in  the  lower  half  of  the  motor  field-.-...,  when  the  patient 
looks  downwards.    It  is  to  be  noted  that  in  the  diagram  for 
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the  obliques,  the  mferior  muscles  are  put  at  the  top,  and  the 
superior  muscles  at  the  bottom. 

Ptosis  (drooping  of  the  upper  eyelid)  is  one  of  the  most 
common  manifestations  of  partial  palsy  of  the  third  nerve. 
It  is  often  congenital  (see  p.  642),  and  may  then  be  unilateral 
or  bilateral.  It  occurs  in  hysteria.  Transient  ptosis  may 
be  present  for  some  time  after  waking  in  the  morning, 
especially  in  delicate  women.  Ptosis  is  sometimes  observed 
in  locomotor  ataxy.  Loss  of  tone  of  the  sympathetic  may 
cause  slight  drooping  of  the  upper  lid  ;  and  in  rare  cases 
ptosis  results  refiexly,  from  irritation  of  the  fifth  nerve. 
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37._DlAGRAM  FOR  THE  INVESTIGA- 
TION OF  Diplopia  due  to  Paralysis 
OF  an  OBLiguE  Muscle  of  Either 
Eye.    (After  Werner.) 
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Fig.  36.— Diagram  for  the 
Investigation  of  Diplopia 
DUE  TO  Paralysis  of  a  Su- 
perior or  Inferior  Rectus 
Muscle  of  Either  Eye. 
(After  Werner.) 

It  is  to  be  noted  that  conjugate  deviation  of  the  eyes  to  one 
Side  may  be  brought  about  by  four  kinds  of  lesion.  Thus 

I)  an  irritative  lesion  of  the  pons  on  the  left  s,de  may  caus 
deviation  of  both  eyes  to  the  left.    (2)  An  nntat.ve  lesion  o 
the  right  hemisphere  may  cause  a  similar  deviation  of  both 
eves  to  the  left     (3)  A  destructive  lesion  m  the  left  side  o 

h  pon  may  can  loss  of  deviation  to  the  left  and  permi 
o  a'paralytic  deviation  to  tire  right  *ro>igh  the  ac^^^^^^ 
the  rmopposed  non-paralysed  muscles.  (4)  ^  def  uc  n  e 
lesion  in  the  right  hemisphere  may  cause  a  smilar  loss  ot 
lonluglte  movement  to  the  left,  and  thus  allow  of  a  paralytic 
deviation  to  the  right. 
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Paralysis  of  the  Conjugate  Lateral  Movement  of 
THE  Eyeballs  results  from  a  destructive  lesion  of  the 
nucleus  of  the  sixth  nerve,  or  of  the  upper  segment  of  the 
motor  path  leading  from  the  cortex  to  that  nucleus  (Fig.  35). 
When  the  nucleus  is  destro5.^ed,  the  external  rectus  is  of 
course  completely  paralysed,  but  the  opposite  internal  rectus 
can  act  in  convergence,  though  not  in  conjugate  movement 
of  the  two  eyes.  Loss  of  conjugate  movement  is  a  common 
transient  symptom  in  hemiplegia,  resulting  from  damage  to 
the  upper  neurons,  and  is  often  accompanied  by  a  similar 
deviation  of  the  head  away  from  the  paralysed  side. 

The  destructive  lesion  of  the  sixth  nucleus  may  be  soften- 
ing, hcemorrhage  or  tumour.  As  the  root-fibres  of  the 
seventh  nerve  wind  round  the  sixth  nucleus,  the  face  is  often 
involved  at  the  same  time. 

Migraine  with  Recurrent  Paralysis  of  the  Third 
Nerve  (called  by  Charcot  migraine  ophthalmoplegique.  to 
distinguish  it  from  the  ordinary  migraine  with  visual  dis- 
turbance which  he  termed  migraine  ophthalmique).  In  the 
subject  of  this  disease,  an  attack  of  severe  unilateral  headache, 
possibly  accompanied  by  vomiting,  is  followed  by  ptosis  on 
the  affected  side  as  well  as  by  other  evidences  of  impairment 
of  the  functions  of  the  third  nerve.  After  some  days  the 
paralysis  lessens  and  may  pass  away,  but  in  the  course 
of  time  repeated  attacks  of  headache  and  oculomotor 
paralysis  occur,  each  paroxysm  leaving  more  weakness 
behind  it,  until  at  last  there  is  complete  palsy  of  that  nerve. 
The  unilateral  headaches  still  continue  to  recur.  In  those 
cases  where  a  post-mortem  examination  has  been  made, 
there  has  been  some  structural  change  involving  the  trunk 
of  the  third  nerve,  such  as  tumour  or  exudation.  The 
presumption  is,  therefore,  that  the  earlier  attacks  are  due 
to  transient  congestion  or  inflammation.  The  prognosis  is 
serious  so  far  as  the  nerve  palsy  is  concerned,  but  there  is 
not  likely  to  be  any  danger  to  Ufe.  The  iodides  of  iron  and 
potassium  may  be  tried,  but  the  treatment  is  in  the  main 
purely  symptomatic. 

Ophthalmoplegia  or  Nuclear  Ocular  Palsy  is  in 
rare  instances  sudden  (from  a  vascular  lesion)  or  acute  (from 
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inflammation),  but  much  more  commonly  chronic  and  due 
to  degeneration  of  the  nuclei  of  the  various  ocular  nerves. 
Ophthalmoplegia  is  described  as  external,  internal,  or  total, 
according  as  the  external  or  internal  muscles  or  all  the 
muscles  of  the  eyeball  are  paralysed.  Some  of  the  palsies, 
however,  are  much  more  partial  than  even  the  expressions 
internal  and  external  would  suggest  ;  they  may  be  limited  to 
one  muscle  on  each  side  {e.g.,  the  ciliary  muscle),  or  to 
a  single  function  of  a  muscle  {e.g.,  the  contraction  of 
the  iris  to  light).  Chronic  ophthalmoplegia  is  specially 
apt  to  be  met  with  in  locomotor  ataxy  and  in  syphilitic 
subjects. 

Reflex  Iridoplegia  is  a  common  internal  ocular  palsy. 
While  the  pupil  does  not  contract  reflexly  to  hght,  it  often 
contracts  normally  in  looking  at  a  near  object,  and  when 
this  is  the  case,  it  is  spoken  of  as  the  '  Argyll-Robertson 
pupil.'  It  occurs  in  tabes  dorsalis,  general  paralysis  of  the 
insane,  and  sometimes  as  an  isolated  phenomenon  in  syphi- 
litic subjects. 

Accommodation  Iridoplegia  :  here  the  pupil  fails  to 
contract  when  the  patient  attempts  to  accommodate. 

Cutaneous  Iridoplegia  is  loss  of  reflex  dilatation  of  the 
pupil  on  stimulation  of  the  skin,  for  instance  by  pinching 
the  skin  of  the  neck.    It  occurs  in  tabes,  etc. 

Cycloplegia  or  paralysis  of  the  ciliary  muscle  involves 
loss  of  accommodation  so  that  an  individual  with  normal 
refraction  loses  near  vision,  but  this  is  restored  by  the  use 
of  a  convex  lens.  It  is  one  of  the  most  common  post- 
diphtheritic palsies,  but  also  occurs  in  degenerative  diseases 

of  the  nervous  system. 

Nystagmus  consists  in  involuntary  rhythmical  clonic 
movements  of  the  eyes,  usuahy  from  side  to  side,  but  some- 
times in  other  directions.  It  is  seen  in  connection  with 
visual  defects  (disease  of  the  transparent  media  or  of  the 
fundus,  albinism,  etc.)  ;  in  miners  who  work  with  the  eyes 
turned  in  a  direction  involving  constant  strain  of  the 
ocular  muscles  ;  and  in  certain  diseases  of  the  nervous 
system,  including  insular  sclerosis,  hereditary  ataxy  and 
cerebellar  tumour. 
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Treatment  of  Ocular  Palsies. — This  consists  mainly  in 
removal  of  the  cause.  Thus  in  syphilitic  cases,  iodide  of 
potassium  and  mercury  ;  in  rheumatic  cases,  alkalies  and 
salicylates ;  and  in  chronic  degenerative  cases,  arsenic, 
strychnine  and  iron,  will  be  indicated.  In  acute  neuritis, 
fomentations  and  leeches  over  the  temple  may  be  of  service 
if  applied  in  the  earliest  stages.  Gowers  speaks  favourably 
of  a  blister  applied  behind  the  ear  or  at  the  occiput  if  the 
disease  is  at  the  base  of  the  brain,  and  on  the  temple  if  it  is 
in  the  orbit. 

(5)  Trigeminal  Nerve. 

This  nerve  has  to  do  with  sensation  in  the  face,  with  the 
sense  of  taste,  and  with  the  movements  of  the  masticatory 
muscles.  It  takes  origin  from  the  cervical  region  of  the  cord, 
as  well  as  from  the  medulla  and  pons,  and  the  lower  part  of 
its  area  of  distribution  is  continuous  with  that  of  cervical 
spinal  nerves. 

The  motor  functions  are  easily  investigated.  The  temporal 
and  masseter  muscles  can  be  felt  to  contract  when  the  mouth 
is  closed.  The  lower  border  of  the  internal  pterygoid  can 
often  be  felt  by  pushing  the  finger  up  under  the  lower  jaw 
near  its  angle.  The  external  pterygoids  pull  the  condyles 
forwards,  so  that  if  both  are  palsied,  the  lower  jaw  cannot 
be  pushed  forwards.  If  one  only  is  paralysed,  the  j  aw  cannot 
be  deviated  towards  the  healthy  side,  and  if  the  jaw  is 
depressed  it  deviates  to  the  affected  side. 

Si)asm  of  the  masticatory  muscles  {trismus)  is  an  important 
symptom  in  tetanus,  and  occurs  as  an  isolated  phenomenon 
in  hysteria. 

The  territory  of  the  sensory  functions  extends  as  far 
laterally  as  the  external  auditory  meatus,  and  includes  the 
mucous  membranes  of  the  eyes,  nose  and  mouth.  Aucesthesia 
of  these  regions  is  often  preceded  and  may  be  accompanied 
by  symptoms  of  irritation,  such  as  burning  or  neuralgic 
pams.  The  conjunctival  reflex  is  lost ;  the  mucous  mem- 
brane of  the  nose  is  no  longer  irritated  by  ammonia,  and 
the  sense  of  smell  is  blunted  or  lost.  Trophic  changes  may 
take  place,  the  most  important  of  which  is  neuroMralytic 
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ophthalmia.  The  cornea  becomes  cloudy,  ulcerates,  and 
may  perforate,  leading  to  destruction  of  the  eye.  This 
complication  is  seen  chiefly  when  the  nerve  lesion  is  at  or 
distal  to  the  Gasserian  ganglion.  Herpes  zoster,  which  is 
specially  common  in  the  territory  of  the  first  division  of  the 
nerve,  is  attributable  to  inflammation  of  the  gangUon. 

The  Sense  of  Taste  includes  four  qualities  :  bitter, 
sweet,  salt  and  sour.    The  two  former  are  best  appreciated 
at  the  back,  the  two  latter  at  the  front  of  the  tongue.  The 
tests  should  be  made  with  substances  which  have  no  odour, 
e.g.,  quinine,  sugar,  salt  and  citric  acid.    The  taste  nerves 
are  supplied  to  the  anterior  two-thirds  of  the  tongue  by  the 
lingual  branch  of  the  third  division  of  the  fifth,  and  to  the 
posterior  third  by  the  glosso-pharyngeal.    The  taste  fibres, 
in  passing  to  the  brain,  leave  the  lingual  nerve  to  join  the 
chorda  tympani,  and  so  reach  the  seventh  nerve,  in  which 
they  run  as  far  as  the  geniculate  ganglion.    From  this  they 
are  believed  to  pass  by  the  great  superficial  petrosal  and 
Vidian  nerves  to  Meckel's  ganglion,  and  thus  to  the  second 
division  of  the  fifth,  in  which  they  enter  the  brain.  The  taste 
fibres  from  the  posterior  third  of  the  tongue  and  the  palate 
enter  the  brain,  not  in  the  glosso-pharyngeal,  but  m  the  fifth 
nerve.    It  is  supposed  that  they  leave  the  glosso-pharyngeal 
at  the  petrosal  ganglion  by  its  tympanic  branch  (nerve  ot 
Jacobson),  in  which  they  reach  the  small  superficial  petrosal 
and  thus  pass  to  the  otic  ganghon,  and  the  third  division  of 

the  fifth.  ■     1  J-  (-1 

Division  of  the  fifth  nerve  in  man  proximal  to  tlie 
Gasserian  ganglion  causes  complete  loss  of  taste  (ageusm)  on 
the  corresponding  side.  Perversion  of  taste  (parageusra)  is 
occasionally  present  in  hysteria  and  insanity,  or  as  a  =equei 
of  influenza.  Thus  sweet  articles  may  be  regarded  as  bitter 
or  metallic.  Increased  acuteness  of  taste 
mav  be  met  with  under  similar  circumstances.  Sub,ect,.,e 
sensations  of  taste  may  occur  as  h^""""^*'?^.'"  '"/"f 
as  the  aura  of  an  epileptic  fit,  or  as  a  result  of  disease  of  the 

"The  fifth  nerve  may  be  damaged  by  lesions  within  the 
pons,  e.g..  haemorrhage,  softening  or  tumour.    It  is 
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involved  at  the  base  of  the  brain  by  gummatous  and  other 
forms  of  meningitis,  tumours,  caries  of  the  bone  or  aneurysm. 
Primary  neuritis  is  rare,  apart  from  the  inflammation  of 
the  ganglion  which  causes  herpes  zoster.  Interstitial  neuritis 
has  been  found  in  hemiatrophy  of  the  face. 

Diagnosis. — If  there  is  merely  pain  from  irritation  of  the 
nerve,  the  condition  may  be  indistinguishable  from 
neuralgia  ;  but  anaesthesia  limited  to  the  territory  of  the 
nerve,  loss  of  taste  on  the  same  side  as  the  pain,  and  loss  of 
the  motor  functions  of  the  nerve,  are  conclusive  evidence 
that  it  is  diseased.  Loss  of  taste  and  loss  of  sensation  on 
the  same  side  of  the  face  may  result  from  disease  at  the 
posterior  end  of  the  internal  capsule,  and  may  also  be 
observed  as  phenomena  of  hysteria  ;  but  in  such  cases  there 
is  hemianesthesia,  probably  with  impairment  of  the  other 
special  senses  besides  taste. 

When  the  whole  nerve  is  involved,  the  lesion  is  at  the 
Gasserian  gangUon,  or  at  the  base  of  the  brain.  In  front 
of  the  Gasserian  gangHon,  disease  may  attack  one  or  two 
divisions  of  the  nerve.  Thus,  the  first  part  may  be  affected 
by  itself  in  the  orbit  or  sphenoidal  fissure.  The  second  and 
third  divisions  may  suffer  together  from  disease  of  the 
sphenoid  bone. 

Disease  at  the  side  of  the  pons  may  involve  the  sixth  or 
the  third  nerve  with  the  whole  of  the  fifth.  Disease  in  the 
middle  fossa  of  the  base  may  affect  these  ocular  nerves  with 
the  first  division  of  the  fifth.  Disease  in  the  pons  may 
paralyse  the  fifth  nerve  on  the  side  of  the  lesion,  and  the 
limbs  of  the  opposite  side  (alternate  hemiplegia). 

Treatment.— The  cause  of  the  paralysis  must  be  removed 
if  possible,  and  the  syphilitic,  rheumatic  or  other  constitu- 
tional state  may  require  attention.  If  the  disease  is  neuritis, 
a  blister  may  be  appHed  to  the  occiput,  or  behind  the  ear. 
Cocaine,  and,  if  it  fails,  morphine,  may  be  used  to  relieve 
severe  pain.  For  the  same  symptom,  phenacetin,  gelse- 
mium,  or  butyl  chloral  may  be  tried.  If  there  is  anaesthesia 
without  pain,  the  skin  should  be  stimulated  by  the  faradic 
brush.  The  eyeball  should  be  carefully  watched,  and  if 
need  be  protected,  so  as  to  minimise  the  risk  of  ophthalmia. 
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(7)  Facial  Nerve. 

The  seventh  nerve  arises  from  a  nucleus  in  the  pons,  and 
soon  winds  round  the  nucleus  of  the  sixth  nerve.  Before 
leaving  the  pons  it  probably  receives,  by  way  of  the  posterior 
longitudinal  bundle,  fibres  from  the  third  nucleus  for  the 
orbicularis  palpebrarum,  and  from  the  hypoglossal  nucleus 
for  the  orbicularis  oris.  At  the  geniculate  ganglion  it 
receives  the  large  superficial  petrosal  nerve,  which  contains 
taste  fibres,  but  before  it  emerges  from  the  Fallopian  aque- 
duct these  taste  fibres  leave  it  again  by  the  chorda  tympani. 

Paralysis  of  the  Facial  Nerve  {BeWs  paralysis)  may 
be  due  to  a  lesion  {e.g.,  haemorrhage,  softening,  tumour) 
involving  the  nucleus  or  root-fibres  in  the  pons.    Such  a 
lesion  often  paralyses  the  sixth  nerve  on  the  same  side,  and 
the  limbs  on  the  opposite  side  (alternate  hemiplegia).  At 
the  base,  the  nerve  may  suffer  (often  along  with  the  eighth 
nerve)  from  tumours,  meningitis,  etc.    It  often  suffers 
within  the  temporal  bone  in  children  from  otitis  and  bone 
disease  ;  there  is  almost  always,  in  such  cases,  a  history  of 
discharge  from  the  ear.    Fracture  of  the  skull,  blows  on  the 
side  of  the  head,  surgical  operations  on  the  mastoid  region, 
and  pressure  of  the  obstetrical  forceps  at  birth  may  damage 
the  nerve.    Syphihs  is  an  occasional  cause  of  facial  palsy. 
A  very  common  cause  in  adults  is  inflammation  resulting 
from  cold— the  so-called  rheumatic  neuritis.  Occasionally 
facial  neuritis  is  part  of  a  multiple  neuritis.    Palsy  may 
also  result  from  nuclear  degeneration.    In  rare  cases  facial 
palsy  is  bilateral  [facial  diplegia). 

Of  all  kinds  of  facial  palsv,  that  due  to  rheumatic  mflam- 
mation  is  most  common.  The  lesion  is  in  the  Fallopian 
canal,,  and  as  there  is  little  room  for  swelling,  the  nerve  fibres 

are  compressed.  rc   ^  a  -a 

Symptoms.— When  the  palsy  is  complete,  the  affected  side 
of  the  face  is  quite  motionless.  The  difference  between  the 
two  sides  is  specially  marked  in  older  subjects  who  have 
wrinkles  on  the  face,  as  the  wrinkles  disappear  on  the  affected 
side  The  patient  cannot  close  his  eye,  raise  his  brow, 
frown,  smile  or  whistle.    If  he  tries  to  shut  his  eye,  the  globe 
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rotates  upwards.  When  he  drinks,  the  Hquid  escapes  at 
the  side  of  the  mouth.  When  he  chews,  food  collects  between 
the  cheek  and  the  teeth.  It  was  formerly  supposed,  errone- 
ously, that  the  palate  is  paralysed  in  facial  palsy. 

In  severe  facial  neuritis  the  electrical  reactions  are 
altered,  as  in  inflammation  of  other  nerves. 

If  the  facial  nerve  is  diseased  between  the  geniculate  ganglion 
and  the  origin  of  the  chorda  tympani,  not  only  are  the  above 
symptoms  present,  but  taste  is  lost  in  the  anterior  part  of 
the  tongue.  This  loss  is  present  in  about  half  of  the  rheu- 
matic cases.  Another  symptom  of  lesion  in  this  region  is 
increased  sensitiveness  of  hearing  (hyperacusis),  especially 
with  regard  to  musical  notes  of  low  pitch.  This  is  due  to 
paralysis  of  the  stapedius,  and  consequent  overaction  of  the 
tensor  tympani. 

In  disease  between  the  pons  and  the  geniculate  ganglion, 
taste  escapes,  but  the  auditory  nerve  often  suffers,  so  that 
deafness  is  present  on  that  side.  The  cause  of  the  deafness 
and  facial  palsy  often  causes  general  head  symptoms.  If  the 
auditory  nerve  should  escape,  there  wih  be  hyperacusis 
through  palsy  of  the  stapedius. 

Disease  of  the  nerve  or  nucleus  in  the  pons  is  often  associated 
with  paralysis  of  the  sixth  nerve.    Taste  and  hearing  escape. 

When  exposure  is  the  cause,  the  paralysis  generally  sets  in 
within  a  couple  of  days,  and  reaches  its  height  in  a  matter  of 
hours  or  perhaps  a  day  or  two.  In  sHght  cases,  recovery 
may  take  place  within  a  fortnight,  but  the  duration  is  very 
often  several  months,  and  recovery  is  often  incomplete. 
Except  in  cases  that  are  slight,  and  cases  where  the  loss 
of  power  remains  absolute,  contracture  sets  in  after  some 
months  in  the  weakened  muscles.i  It  affects  especially  the 
zygomatici,  and  has  the  effect  of  restoring  the  lost  naso-labial 
furrow.  It  IS  characterised  by  persistent  tonic  overaction 
{secondary  overaction)  of  the  weak  muscles,  but  is  accom- 
panied by  dimmished  capacity  for  strong  voluntary  action, 
and  sometimes  by  irregular  spontaneous  twitchings.  In  old 
persons,  this  contracture  restores  the  symmetry  which  was 

'  When  muscles  of  the  limbs  are  paralysed,  it  is  their  imparalysed 
opponents  which  undergo  contracture. 
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lost  through  the  palsy,  but  in  the  young  it  introduces  a 
deformity. 

Diagnosis. — It  is  important  to  bear  in  mind  the  contracture 
of  late  stages,  so  as  not  to  suppose  that  the  side  which,  when 
at  rest,  seems  flatter  than  the  other  is  the  weak  one.  Disease 
of  the  nerve  and  nucleus  {infranuclear  and  nuclear  palsy 
respectively)  must  be  distinguished  from  disease  in  the  upper 
neurons  of  the  motor  path  to  the  face  muscles  {supranuclear 
palsy).    In  disease  above  the  nucleus,  as  in  ordinary  hemi- 
plegia, the  lower  part  of  the  face  suffers  more  than  the 
upper,  and  indeed  the  orbicularis  palpebrarum  and  frontalis 
are  seldom  paralysed  for  more  than  a  few  days.    In  supra- 
nuclear {cerebral)  facial  palsy,  emotional  movement,  as  in 
smiling,  is  not  impaired  so  much  as  voluntary  movement,  as  in 
showing  the  teeth  ;  moreover,  reflex  movement  is  not  lost, 
and  the  electrical  reactions  are  not  altered.    In  disease  of 
the  lower  neurons  (nuclear  and  infranuclear  or  peripheral 
palsy),  the  whole  side  of  the  face  suffers  ahke,  emotional 
movement  and  voluntary  movement  suffer  equally,  the 
reflexes  are  lost,  and  the  electrical  reactions  are  often  altered. 

The  particular  part  of  the  facial  nerve  involved  may  be 
inferred  from  the  affection  of  taste,  etc.,  as  indicated  above. 

Prognosis.— This  is  favourable  in  cases  due  to  pressure  by 
the  forceps  at  birth,  in  multiple  neuritis,  and  in  syphilis.  In 
the  ordinary  cases  due  to  cold  and  to  middle-ear  disease,  the 
most  important  element  in  prognosis  is  the  electrical  con- 
dition of  the  nerve.  If  after  a  fortnight  it  has  lost  none  of 
its  irritabihty,  recovery  may  be  expected  in  a  few  weeks  ;  if 
its  irritability  is  quite  lost,  the  duration  will  be  several 
months  at  least.    In  a  few  instances  the  disease  recurs. 

Treatment.— Otitis,  syphilis,  or  any  other  recognisable 
cause  should  be  promptly  dealt  with  by  appropriate  treat- 
ment. In  rheumatic  cases,  treatment  should  be  begun  at 
the  earhest  possible  moment.  Hot  fomentations  should  be 
applied  at  short  intervals  over  the  stylomastoid  foramen, 
and  a  blister  should  be  placed  over  the  mastoid  process  a 
little  further  back.  A  purge  and  diaphoretic  should  be  ad- 
ministered. In  severe  cases,  it  is  well  to  galvanise  the 
muscles  several  times  a  day.    The  positive  pole  may  be 
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placed  over  the  nerve  or  elsewhere,  and  the  negative  pole 
should  be  gently  drawn  along  the  various  paralysed  muscles. 

An  ingenious  attempt  has  been  made  by  Ballance  and 
others  to  improve  the  condition  of  the  face  in  incurable  palsy 
of  the  seventh  nerve,  by  making  an  anastomosis  between  the 
peripheral  portion  of  the  facial  nerve  and  a  neighbouring 
healthy  nerve,  such  as  the  spinal  accessory  or  the  hypoglossal. 
In  successful  cases  the  tone  is  restored  to  some  extent  to  the 
paralysed  facial  muscles,  so  that  the  symmetry  of  the  face 
is  regained  to  a  corresponding  degree.    But  there  are  serious 
disadvantages  associated  with  the  operation.    The  inter- 
ference with  the  healthy  spinal  accessory  nerve  leads  to  more 
or  less  atrophy  and  weakness  of  the  shoulder  muscles.  To 
move  his  face  voluntarily  the  patient  must  raise  his  shoulder  ; 
and  conversely,  when  he  raises  his  shoulder,  his  face  will  move 
on  that  side.    Moreover,  emotional  movement  of  the  face 
remains  absent.    Atrophy  of  one  half  of  the  tongue,  which 
resalts  when  the  anastomosis  is  made  with  the  hypoglossal, 
is  probably  less  troublesome  ;  but  dysphagia  has  been  noted 
as  a  result,  and  the  operation  is  more  difficult  than  when 
the  spinal  accessory  is  employed.  ;] 

Facial  Spasm  {mimic  spasm,  histrionic  spasm,  mimic 
cramp,  convulsive  tic)  is  characterised  by  clonic  spasm,  and 
sometimes  also  by  tonic  spasm,  in  the  muscles  of  one  or  both 
sides  of  the  face.  The  orbicularis  palpebrarum  or  the  zygo- 
matici  commonly  suffer  first  and  most.  The  spasm  may  be 
almost  limited  to  these,  or  may  affect  almost  all  the  face. 

The  disease  may  be  due  to  structural  changes,  either  in 
the  facial  nerve  [e.g.,  from  pressure  by  a  tumour),  or  in  the 
facial  centre  in  the  opposite  hemisphere  ;  or  it  may  be 
idiopathic.  The  latter  form  occurs  chiefly  in  the  second 
half  of  life,  is  more  common  in  women  than  in  men,  and  is 
sometimes  caused  by  mental  strain  and  anxiety. 

The  spasm  is  aggravated  by  excitement  and  lessened  by 
rest.  There  is  no  pain,  but  the  mental  distress  caused  by 
the  affection  may  be  considerable.  The  prognosis  is  not 
very  favourable.  Improvement  or  cure  is  likely  to  be 
temporary,  and  the  patient  may  suffer  all  the  rest  of  her 
life. 
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Treatment.— All  possible  causes  of  reflex  irritation  must 
be  removed.  Nerve  tonics  and  sedatives  (iron,  quinine, 
strychnine,  valerianate  of  zinc,  Indian  hemp,  bromides)  may 
be  tried,  but  are  rarely  of  any  use.  In  one  case  which  came 
under  my  observation,  the  lady  appeared  to  derive  much 
comfort  from  wearing  dark  spectacles. 

Blepharospasm  is  bilateral  spasm  limited  to  the  eyelids. 
It  may  be  tonic  or  clonic.  The  former  is  seen  in  photophobia, 
and  is  an  exaggeration  of  the  conjunctival  reflex.  The  latter 
occurs  in  hysteria  and  sometimes  as  a  bad  habit  in  chUdren 
{involuntary  winking,  nictitation). 

The  treatment  consists  in  removing  the  cause,  immersing 
the  face  frequently  in  cold  water,  and  administering  tonics 
and  sedatives. 

(8)  Auditory  Nerve. 
The  auditorv  nerve  consists  of  two  parts  which  differ  in 
function     The  vestibular  nerve,  which  is  connected  with  the 
vestibule  and  semicircular  canals,  and  is  thus  concerned  in 
equilibration,  enters  the  medulla  at  the  inner  aspect  of  the 
restif orm  body  as  the  mesial  root  of  the  auditory  nerve  and 
passes  to  the  dorsal  auditory  nucleus  m  the  floor  of  the 
fourth  ventricle.    This  nucleus  is  connected  mdirectly  with 
the  middle  lobe  of  the  cerebellum.    The  cochlear  nerve, 
which  is  connected  with  the  cochlea  and  the  sense  of  hearing, 
^  continued  as  the  lateral  root,  external  to  the  restiforn. 
body   Ind  ends  largely  in  the  accessory  auditory  nucleus 
md  the  ganghon  of  the  lateral  root.    Its  central  connections 
tre  with  the  posterior  quadrigeminal  and  mternal  geniculate 
"odres,  from  which  fibres  are  given  off  to  the  cortical  auditory 
rentre  in  the  first  temporal  convolution. 

iptoms.--Among  the  symptoms  which  resul  from 
dise  "e  of  the  auditorv  nerve  are  loss  of  function  (^^afnes  , 
exagR  rated  sensitiveness  to  sounds  (hyperacusrs,  audUory 

irrrtation  phenomena  (— 
Zsc.  in  m  ears  ;  Hnnitus  cap^hs.  or  no.ses>n  the  head)  , 

d,.urhance  oi^^^SS^l  to  h.mor- 
.^X7^Tl^r.^on.    The  deafness  which  ,s 
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common  in  cerebro-spinal  fever  and  often  leads  to  deaf- 
mutism  is  probably  due  to  inflammation  of  the  labyrinth, 
since  it  is  symmetrical  and  the  facial  nerves  escape.  Quinine 
and  sodium  salicylate  cause  deafness  and  tinnitus,  probably 
by  causing  congestion  of  the  labyrinth.  The  nerve  may 
suffer  at  the  base  (often  along  with  the  facial  nerve)  through 
tumours,  syphilitic  and  other  forms  of  meningitis,  caries,  etc. 
Diseases  of  the  middle  ear  and  of  the  external  meatus  may 
cause  various  auditory  symptoms. 

Tinnitus  aurium  and  Tinnitus  capitis  are  characterised 
by  subjective  noises  in  the  ear  and  head  respectively.  The 
sounds  vary  greatly  in  different  cases,  and  are  often  pul- 
sating, keeping  time  with  the  arterial  pulse.  Elaborate 
subjective  sensations  of  sound  are  usually  referred  by  the 
patient  to  the  external  world,  whereas  simple  sounds,  in- 
cluding pulsating  tinnitus,  are  generally  referred  to  one  or 
both  ears  or  to  the  head.  The  symptom  may  result  from 
any  kind  of  ear  disease,  including,  for  instance,  pressure  of 
cerumen  on  the  membrane.  It  is  occasionally  due  to  func- 
tional disturbance  of  the  cortical  auditory  centre,  as  in  the 
aura  of  an  epileptic  attack.  Tinnitus  is  predisposed  to  by 
anaemia,  neurasthenia,  and  gout. 

Treatment. — The  ear  should  be  carefully  examined,  and 
any  local  disease  treated.  Any  morbid  constitutional  state 
such  as  gout  should  also  receive  attention.  Weir  Mitchell's 
treatment  may  be  indicated  for  neurasthenia.  Bromide  of 
potassium,  with  large  doses  of  hyoscyamus,  as  a  sedative, 
blistering  over  the  mastoid,  and  in  very  chronic  cases, 
sodium  salicylate  or  quinine  may  also  be  tried. 

Meniere's  diseasei  {auditory,  aural,  or  labyrinthine 
vertigo)  is  characterised  in  typical  cases  by  four  symptoms  : 
giddiness,  sickness,  tinnitus  and  deafness.  The  condition  is 
apparently  due  to  inflammation  of  the  labyrinth,  especially 
gouty  or  syphilitic  inflammation,  but  very  severe  cases  may 
be  due  to  haemorrhage.  The  name  Meniere's  disease  is  some- 
times applied  to  cases  with  symptoms  similar  in  kind  to 
those  mentioned,  but  slight  in  degree,  and  referable  either  to 
degenerative  or  other  changes  in  the  auditory  nerve,  or  to 
^  Described  by  Meniere  in  1861. 

42 
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affections  of  the  middle  or  external  ear.  These  latter  affec- 
tions doubtless  cause  the  symptoms  by  disturbing  the  intra- 
labyrinthine  pressure.  In  well-marked  cases,  the  symptoms 
occur  in  paroxysms  at  irregular  intervals.  An  attack  often 
sets  in  suddenly  with  tinnitus  and  a  sense  of  reeling  or 
actual  reeling,  which  may  after  a  time  be  followed  by 
vomiting.  Nystagmus  may  also  be  a  symptom.  Many 
cases  recover,  and  many  others  improve,  but  sometimes 
the  disease  is  progressive,  and  the  vertigo  ceases  only 
when  the  nerve  is  so  completely  destroyed  that  hearing  is 
abolished. 

The  treatment  is  similar  to  that  recommended  for  tmnitus 
aurium.  Intolerable  vertigo  has  in  some  cases  been  reheved 
by  operating  on  the  labyrinth. 

Endemic  Paralytic  Vertigo  {Gerlier's  disease),  as  seen 
in  Switzerland,  is  similar  to,  if  not  identical  with,  kubisagari, 
which  occurs  in  Northern  Japan.    Both  affections  are  met 
with  among  people  who  live  under  the  same  roof  with  their 
cattle,  and  it  has  been  supposed  that  the  effluvium  from  the 
cattle  is  the  cause.    Both  sexes  and  all  ages  are  hable.  The 
disease  is  characterised  by  attacks  of  ptosis,  diplopia,  dim- 
ness of  vision,  and  paresis  of  various  groups  of  muscles,  and 
especially  of  those  at  the  back  of  the  neck,  so  that  the  head 
drops  forwards.    There  is  no  loss  of  consciousness.  The 
prognosis  is  favourable.    Potassium  bromide,  potassium 
iodide  and  arsenic  are  reported  to  have  proved  beneficial. 


(9)  Glosso-pharyngeal  Nerve. 

This  nerve  is  supposed  to  be  sensory  for  the  pharynx  and 
tympanic  cavity,  and  to  be  one  of  the  motor  nerves  for  the 
Dharyngeal  muscles.  Though  it  contains  taste  fibres  from 
the  posterior  third  of  the  tongue  and  soft  palate,  these  leave 
it  at  the  petrosal  ganglion  and  reach  the  brain  in  the  fifth 
nerve.  It  is  supposed  that  nausea  depends  upon  the  glosso- 
pharyngeal nerve. 

Tiie  pharyngeal  symptoms  of  bulbar  paralysis  are  perhaps 
due  to  degeneration  in  the  nuclei  of  the  two  ninth  nerves. 
The  nerve  roots  may  be  damaged,  along  with  neighbouring 
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nerves,  by  meningitis,  tumours,  etc.  A  lesion  distal  to  the 
petrosal  ganglion  may  be  expected  to  paralyse  taste  in  the 
posterior  third  of  the  tongue. 

(10)  Vagus  or  Pneumogastric  Nerve. 

The  root  of  the  vagus  is  joined,  soon  after  emerging  from 
the  jugular  foramen,  by  the  bulbar  (internal  or  accessory) 
portion  of  the  spinal  accessory  which  rises  from  a  continua- 
tion of  the  vagus  nucleus  in  the  medulla.  This  accessory 
portion  has  fine  fibres,  whereas  the  spinal  (external)  portion 
of  the  spinal  accessory,  which  rises  from  the  cervical  region 
of  the  cord,  has  large  fibres.  The  bulbar  part  of  the  spinal 
accessory  contributes  to  the  vagus  the  motor  fibres  for  the 
larynx  and  soft  palate,  and  also  the  cardio-inhibitory  fibres. 
The  vagus  supplies  the  heart,  larynx,  lungs,  pharynx, 
oesophagus,  stomach  and  part  of  the  intestine. 

The  nucleus  of  this  nerve  may  be  involved  in  bulbar 
paralysis.  The  nerve  roots  may  be  damaged  by  meningitis, 
tumours  or  aneurysms.  The  nerve  may  suffer  in  the  neck 
from  tumours,  wounds,  etc.  The  left  recurrent  branch  is 
often  compressed  and  paralysed  by  intrathoracic  tumours, 
mcluding  aortic  aneurysms,  whilst  the  right  recurrent  nerve 
may  be  mvolved  in  apical  pleuritic  adhesions  and  in  in- 
nominate aneurysm.  The  vagus  may  suffer  with  other 
nerves  in  multiple  neuritis. 

When  the  roots  are  affected,  the  twelfth  nerve  often  suffers 
simultaneously,  and  a  very  characteristic  group  of  symptoms 
consists  of  unilateral  paralysis  of  the  tongue,  soft  palate  and 
larynx.  As  the  superior  laryngeal  branch  of  the  vagus  is  the 
sensory  nerve  of  the  larynx  above  the  vocal  cords,  and  the 
m  erior  or  recurrent  branch  is  the  sensorv  nerve  of  the  larynx 
below  the  cords,  a  lesion  destroying  the  whole  trunk  or  all 
the  roots  will  cause  ancpsthesia  of  the  larynx  on  that  side.  If 
both  vagi  are  paralysed-..g.,  by  diphtheritic  neuritis-so 
tliaL  the  cardio-mhibitory  nerves  are  destroyed  there  is 
acceleration  and  irregularity  of  the  heart's  action.  '  Paralvsis 
of  the  pharyngeal  branches  causes  difficulty  m  swallowinfi^. 
Cheyne-Stokes  breathing  is  supposed  to  result  from  lowered 
activity  of  tlie  vagus  or  respiratory  centre. 

42—2 
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Movements  and  Palsies  of  the  Larynx— Movements.— 
The  anterior  ends  of  the  vocal  cords  are  fixed,  being  attached 
to  the  middle  of  the  angle  between  the  alae  of  the  thyroid 
cartilage  ;  the  posterior  ends  are  attached  to  the  mobile 
arytenoid  cartilages.  The  glottis  is  opened  and  closed  partly 
by  the  rotation  of  the  arytenoid  cartilages  round  their 
vertical  axes,  and  partly  by  the  movements  of  these  cartilages 
away  from  and  towards  one  another. 

The  adductors  of  the  vocal  cord  include  (i)  the  lateral 
crico-arytenoid  which  passes  from  the  side  of  the  cricoid 
cartilage  upwards  and  backwards  to  the  lateral  or  muscular 
pi-ocess  of  the  arytenoid  cartilage .  By  drawing  the  muscular 
process  forwards,  this  muscle  moves  the  anterior  or  vocal 
process  inwards  and  adducts  the  cord.  (2)  The  thyro- 
arytenoid passes  from  the  posterior  surface  of  the  thyroid 
cartilage  to  the  vocal  process  of  the  arytenoid  and  to  the 
cord  itself  (3)  The  arytenoid  muscle  is  unpaired  and  passes 
across  the  middle  line,  thus  directly  connecting  the  two 

arytenoid  cartilages.  .  . 

The  abductor  of  the  cord  is  the  posterior  cnco-arytenoid 
which  passes  upwards  and  outwards  from  the  posterior 
surface  of  the  cricoid  cartilage  to  the  external  or  muscular 
process  of  the  arytenoid.  By  pulling  the  muscular  process 
backwards,  it  turns  the  vocal  process  outwards  and  thus 
abduTts  the  cord.  The  adjacent  fibres  of  the  lateral  and 
posterior  crico- arytenoids  pull  the  arytenoid  downwards  and 
outwards,  and  thus  tend  to  separate  it  from  its  fellow- 

The  cords  are  lengthened  and  made  tense  by  the  crico 
thj^^id  muscles,  which,  passmg  from  the  front  o  the  cricoid 
upwards  and  outwards  to  the  thyroid,  puU  up  the  anterior 
pa^t  of  the  cricoid  and  thus  depress  its  posterior  part  with 

""^1:::^^^:^^^  by  the  thyro-arytenoid  muscles^ 
111  the  muscles  named  above,  except  the  crico-  hyroid, 

.rf  u  phed  by  the  inferior  or  recurrent  laryngeal  nerve. 

T^^^^yrM  is  supplied  by  the  superior  laryngeal. 
P^^^^^^^^^^    -This  may  result  from  bilateral  disease  of  th 
?     PPntre  in  the  lowest  part  of  the  ascending  fron  al 

-tor^path  from  the  cortex  to  the 
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bulbar  nuclei.  The  symptoms  of  such  bilateral  disease  con- 
stitute pseudo-bulbar  paralysis.  Laryngeal  paralysis  is  also 
a  part  of  genuine  bulbar  or  glosso-labio-laryngeal  paralysis. 
The  roots  may  be  damaged  by  syphilis  or  aneurysm.  The 
nerves  may  be  involved  in  diphtheritic  and  other  forms  of 
multiple  neuritis.  Aneurysms,  enlarged  glands  and  other 
intrathoracic  tumours  may,  as  already  stated,  interfere  with 
the  nerves,  and  these  may  also  become  involved  in  pleuritic 
adhesions  at  the  apices  in  chronic  lung  disease. 

In  other  cases,  the  paralysis  is  functional  and  transient. 
This  condition  is  met  with  in  hysteria,  anaemia  and  debility, 
but  an  exciting  cause  may  be  discoverable  in  catarrh  of  the 
larynx,  over-use  of  the  voice,  etc. 

In  hysterical  or  functional  aphonia  the  usual  condition  is 
paralysis  of  both  adductors.  The  patient  speaks  in  a 
whisper.  The  cords  are  far  apart  and  cannot  be  brought 
together  for  phonation,  though  they  are  brought  together  in 
coughing.  There  is  no  dyspnoea  or  stridor.  Adductor 
paralysis  is  rarely  due  to  organic  disease  of  the  nerves  or 
nerve  centres. 

In  paralysis  of  the  abductors  (posterior  crico-arytenoids), 
the  cords  are  near  one  another,  and  cannot  be  separated 
except  by  the  elasticity  of  the  parts.  In  phonation  and 
cough,  they  approximate  still  more  closely.  In  course  of 
time,  the  unopposed  adductors  undergo  contracture,  and 
tend  to  close  the  glottis  almost  completely.  The  voice  is 
preserved,  and  the  cough  is  normal,  but  respiration  is  seriously 
embarrassed.  There  is  urgent  dyspnoea,  with  loud  inspira- 
tory stridor,  and  marked  upward  and  downward  movement 
of  the  larynx.  Expiration,  however,  is  not  interfered 
with.  This  condition  may  be  due  to  disease  of  the  nerve 
centres,  nerves  or  muscles.  In  rare  cases  it  is  met  with  in 
hysteria. 

Abductor  paralysis  is,  however,  commonlv  one-sided. 
Symptoms  are  then  slight,  and  may  be  altogether  absent. 
One  of  the  most  important  causes  of  this  condition  is  a 
lesion  involving  the  recurrent  nerve.  Though  this  nerve 
contains  both  adductor  and  abductor  fibres,  it  is  the  latter 
which  suffer  most  readily  from  pressure.    The  affected  cord 
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is  near  the  middle  line  and  cannot  be  moved  outwards,  whilst 
the  other  is  freely  movable. 

Total  paralysis  ol  a  vocal  cord  is  characterised  by  the 
cadaveric  position — namely,  that  which  is  assumed  after 
death  when  all  the  muscles  are  relaxed.  The  position  is  one 
of  slight  abduction.  The  cord  does  not  move  inwards  in 
phonation  or  outwards  in  deep  inspiration.  The  voice  is 
hoarse.  The  cough  is  brassy  or  imperfect.  There  is  little 
or  no  stridor.  This  palsy  may  result  from  aneurysms  and 
other  intrathoracic  tumours,  goitre,  etc. 

In  total  paralysis  of  both  cords,  there  is  no  voice,  and  no 
explosive  cough.  Both  cords  are  motionless  in  the  cadaveric 
position.  The  condition  is  rare,  but  may  be  produced  by 
aneurysms  of  the  aorta  and  innominate  artery,  cancer  of 
the  gullet,  etc. 

Prognosis  of  Laryngeal  Palsies.— This  depends  mainly 
upon  the  cause  of  the  paralysis.  Functional  paralysis  may 
be  expected  to  pass  away  under  treatment.  In  paralysis  due 
to  multiple  neuritis,  a  favourable  ending  may  be  hoped  for, 
though  the  laryngeal  element  is  a  serious  addition  to  the 
disease  in  its  more  usual  aspect.  Bilateral  abductor  para- 
lysis is  dangerous  on  account  of  the  risk  of  suffocation.  In 
other  forms  of  laryngeal  palsy,  the  latter  is  simply  a  detail, 
and  often  a  small  detail  in  the  case. 

Treatment.— The  cause  must  be  removed  if  possible,  as  m 
the  case  of  a  syphilitic  lesion  damaging  the  nerve  roots. 
Very  often,  however,  the  cause  cannot  be  removed.    In  cases 
due" to  hysteria,  laryngeal  catarrh,  diphtheria,  etc.,  strych- 
nine should  be  administered,  and  blisters  may  be  applied  to 
the  neck  over  the  larynx.    Bilateral  abductor  paralysis  may 
necessitate   laryngotomy   or   tracheotomy.    In  obstmate 
functional  cases,  electricity  should  be  used,  the  poles  bemg 
applied  on  either  side  of  the  neck.    If  this  is  insufficient,  one 
pole  should  be  placed  within  the  larynx,  and  a  momentary 
apphcation  of  a  strong  faradic  current  will  sometimes  cause 
the  patient  to  cry  out  at  once.    The  voice  may  be  thus 
restored,  or  a  repetition  of  the  treatment  may  be  required. 
In  manv  cases,  general  tonics  are  desirable. 

spasm  of  the  larynx  is  met  with  in  the  laryngismus  stridulus 
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of  rickety  children,  and  in  the  laryngeal  crises  of  locomotor 
ataxy.  It  is  possibly  the  cause  of  the  initial  cry  in  epileptic 
seizures. 

Hunger  and  vomiting  are  supposed  to  be  related  to  the 
vagus,  which  gives  both  sensory  and  motor  fibres  to  the 
stomach.  It  is  possible  that  intracranial  disease  causes 
vomiting  by  irritating  the  roots  or  the  nucleus  of  this  nerve. 

(11)  Spinal  Accessory. 

The  accessory  or  bulbar  portion  of  this  nerve  joins  the 
vagus  and  has  been  already  considered. 

The  spinal  portion  rises  from  the  cervical  region  of  the 
cord,  enters  the  head  and  leaves  it  again,  and  is  distributed 
to  the  stemo-mastoid  and  the  trapezius.  It  may  suffer  in 
or  near  the  cranium  from  meningitis,  tumours  or  aneurysms. 
The  cells  of  origin  may  be  involved  in  progressive  muscular 
atrophy.  The  roots  may  be  damaged  in  caries  of  the 
cervical  spine.  After  leaving  the  skull  the  nerve  may  be 
paralysed  by  direct  injury,  spinal  caries,  abscesses  connected 
with  the  cervical  glands,  etc. 

The  result  in  any  case  is  weakness  and  wasting  of  the 
sterno-mastoid  and  the  trapezius.  Torticollis  does  not 
result,  but  there  is  impaired  power  of  rotating  the  head  to 
the  opposite  side,  and  of  elevating  the  shoulder  on  the  side 
of  the  lesion.  If  the  nerve  is  injured  after  it  perforates  the 
stemo-mastoid,  that  muscle  will  of  course  escape. 

Torticollis  is  described  under  Functional  Nervous  Diseases. 

Treatment.— The  cause  must  be  removed  if  possible — 
e.g.,  pressure  in  cervical  caries.  Electrical  stimulation  of 
the  paralysed  muscles  should  be  practised.  In  progressive 
muscular  atrophy,  strychnine  should  be  injected  hypo- 
dermically  in  small  doses  once  a  day. 

(12)  Hypoglossal  Nerve. 
This  is  a  purely  motor  nerve  and  is  distributed  to  the 
muscles  of  the  tongue  and  those  connected  with  the  hyoid 
bone.  Its  nucleus  in  the  medulla  sends  some  fibres  by  the 
posterior  longitudinal  bundle  to  issue  in  the  facial  nerve  for 
the  supply  of  the  orbicularis  oris. 
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Paralysis. — The  nucleus  degenerates  in  some  cases  of 
bulbar  paralysis.  The  nerve  roots  are  damaged  by 
aneurysms  and  other  tumours,  meningitis,  caries,  etc. 

The  most  obvious  result  is  weakness  and  wasting  of  the 
corresponding  half  of  the  tongue.  The  tongue,  when  pro- 
truded by  the  unaffected  genioglossus  muscle,  deviates 
towards  the  affected  side.  The  mucous  membrane  of  the 
wasted  half  is  thrown  into  folds,  and  fibriUary  twitchings 
may  be  observable. 

When  unilateral  paralysis  is  due  to  disease  of  the  roots,  it 
is  sometimes  accompanied  by  unilateral  paralysis  of  the 
palate,  laryngeal  muscles,  sterno-mastoid  and  part  of  the 
trapezius,  in  consequence  of  simultaneous  involvement  of 
the  spinal  accessory  nerve. 

When  both  sides  of  the  tongue  are  paralysed,  the  tongue 
lies  motionless  in  the  mouth  and  cannot  be  protruded. 
Articulation  and  mastication  are  impaired  in  bilateral,  but 
scarcely  at  all  in  unilateral  disease. 

If  the  weakness  is  due  to  disease  above  the  nucleus, 
wasting  is  absent.  Weakness  of  one  side  of  the  tongue  is 
common  in  ordinary  hemiplegia. 

The  prognosis  is  usually  unfavourable. 
Treatment  consists  in  the  removal  of  the  cause,  so  far  as 
this  is  possible  ;  the  administration  of  tonics  internally ; 
and  the  application  of  electricity  to  the  tongue. 

Spasm  of  the  tongue  occurs  in  some  cases  of  stammermg, 
chorea  and  epilepsy.  It  may  also  be  due  to  irritation  of  the 
nerve  by  disease  involving  the  roots  at  the  surface  of  the 
medulla— for  instance,  gummatous  meningitis. 


vi.  Diseases  of  the  Spinal  Nerves. 

Phrenic  Nerve. 
The  phrenic  nerve  is  derived  from  the  fourth  cervical,  and 
in  part  from  either  the  third  or  the  fifth  cervical.  It  is  the 
motor  nerve  of  the  diaphragm,  and  it  also  gives  branches 
to  the  pericardium,  pleura  and  peritoneum.  Its  function 
may  be  impaired  through  disease  of  the  spinal  cord,  or  its 
roots  may  be  inpired^by  meningitis  or  disease  of  the  spine. 
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The  nerve  is  sometimes  involved  in  multiple  neuritis.  Phrenic 
neuritis  may  follow  exposure  to  cold.  The  nerve  may  be 
injured  by  wounds  in  the  neck  and  by  aneurysms  and  other 
tumours  in  the  chest. 

Hiccough  (singultus)  is  due  to  clonic  spasm  of  the  dia- 
phragm, combined,  probably,  with  insufficient  opening  of 
the  glottis.  It  may  be  neurotic,  or  due  to  some  inflammatory 
affection  of  a  serous  membrane,  or  to  some  other  agency 
which  may  irritate  the  diaphragm  or  phrenic  nerve  directly, 
or  in  a  reflex  manner — e.g.,  by  way  of  the  vagus. 

Symptoms. — The  paralysis  of  the  diaphragm  which  results 
from  disease  of  the  phrenic  nerve  is  difficult  to  detect  unless 
both  nerves  are  affected.  When  the  paralysis  is  bilateral, 
respiration  is  of  the  costal  type.  The  epigastric  region, 
instead  of  being  protruded,  is  drawn  in  with  each  inspiration, 
and  it  becomes  more  prominent  with  expiration.  Breathing 
is  not  much  interfered  with  as  long  as  the  patient  is  at  rest, 
but  dyspnoea  may  quickly  set  in  on  exertion.  The  most 
serious  result  of  diaphragmatic  palsy  is  that  it  adds  much  to 
the  dangers  attendant  upon  any  inflammatory  condition  in 
the  respiratory  system. 

Treatment. — When  the  nerve  is  inflamed,  a  blister  should 
be  apphed  over  it  in  the  neck  as  early  as  possible.  In  later 
stages,  hypodermic  injections  of  strychnine  may  be  benefi- 
cial. The  patient  should  be  specially  guarded  against  the 
risks  of  bronchitis,  pneumonia,  etc. 

Hiccough  is  sometimes  very  obstinate.  In  slight  cases  it 
may  be  arrested  by  holding  the  breath,  or  by  breathing  very 
deeply  and  slowly.  In  more  severe  cases,  the  sucking  of  ice, 
the  application  of  a  mustard  plaster  or  of  the  ether  spray  to 
the  epigastrium,  strong  traction  on  the  tongue,  washing"out 
the  stomach  by  the  tube,  galvanisation  of  the  phrenic  nerve, 
the  inhalation  of  chloroform  or  of  amyl  nitrite,  and  the 
hypodermic  injection  of  morphine  or  of  apomorphine,  are 
remedies  which  may  be  borne  in  mind  and  tried  as  required. 

Brachial  Plexus. 
The  brachial  plexus  is  formed  from  the  anterior  primary 
divisions  of  the  four  lowest  cervical  and  first  dorsal  nerves. 
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The  plexus  may  be  paralysed  in  whole  or  in  part — e.g.,  by 
growths  involving  the  nerve  roots  ;  by  a  sudden  strain  on 
the  arm  stretching  or  tearing  the  nerves  ;  by  the  pressure  of 
the  dislocated  head  of  the  humerus  ;  by  fractures  of  neigh 
bouring  bones  ;  or  by  extension  of  inflammation  from  a  nerve 
below,  or  a  nerve  root  above  the  plexus.  The  interference 
with  movement  and  sensation  caused  by  a  dislocation  may 
be  very  transient  if  the  dislocation  is  speedily  reduced.  But 
if  the  reduction  is  long  postponed,  or  if  the  nerves  have  been 
lacerated,  the  muscles  will  become  the  seat  of  wasting  as 
well  as  weakness,  sensation  may  be  seriously  disturbed,  and 
trophic  changes  in  the  skin  may  ensue. 

In  cases  of  unilateral  injury  to  the  brachial  plexus  by 
stretching,  smallness  of  the  pupil  on  the  affected  side 
suggests  detachment  of  the  roots  from  the  spinal  cord  rather 
than  rupture  of  the  trunks  distal  to  the  junction  of  the 
anterior  and  posterior  roots. 

The  Duchenne-Erb  paralysis  is  a  partial  paralysis  of  the 
brachial  plexus  due  to  lesion  of  the  fifth  and  sixth  cervical 
roots.    The  palsy  involves  the  deltoid,  biceps,  brachialis 
anticus,  supinator  longus,  and  sometimes  the  supraspinatus, 
infraspinatus  and  supinator  brevis.    This  paralysis  is  not 
uncommonly  met  with  in  the  newborn  child  as  a  result 
of  a  lesion  occurring  during  the  process  of  birth,  whence 
Duchenne  called  it  birth  paralysis.    It  appears  from  Ken- 
nedy's observations  that  the  seat  of  lesion  is  the  junction  of 
the  anterior  divisions  of  the  fifth  and  sixth  cervical  nerves. 
If  an  operation  is  performed  for  non-recovery,  what  is  gene- 
rally found  is  a  cicatricial  mass  resulting  from  complete 
rupture.    The  lesion  is  due  to  overstretching  of  the  fifth  and 
sixth  nerves  by  forcible  depression  of  the  shoulder,  combined 
with  bending  of  the  head  to  the  opposite  side,  and  probably 
rotation  in  one  direction  or  another.    It  does  not  depend 
upon  any  particular  presentation  of  the  child.    Some  of 
these  cases  recover  perfectly,  but  if  after  the  lapse  of  two 
months  there  is  little  or  no  evidence  of  the  return  of  power, 
the  question  of  operation  should  be  considered,  as  this  has 
yielded  verv  encouraging  results.    Kennedy's  operation 
consists  in  excision  of  the  cicatricial  mass  referred  to  by 
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dividing  the  fifth  and  sixth  nerves  (both  above  the  lesion), 
and  the  suprascapular  nerve,  the  branch  to  the  outer  cord, 
and  the  branch  to  the  posterior  cord  of  the  plexus  (all  three 
below  the  lesion),  and  then  joining  the  two  central  ends  to 
the  three  peripheral  ends  by  catgut  suture. 

Klunipke's  paralysis  is  a  partial  palsy  of  the  plexus  due  to 
lesion  of  the  eighth  cervical  and  first  dorsal  nerves.  The 
muscles  involved  are  the  intrinsic  muscles  of  the  hand  and 
the  flexors  of  the  fingers  and  wrists. 

Brachial  Neuritis. 

Brachial  neuritis  sometimes  occurs  as  a  primary  peri- 
neuritis, involving  the  nerves  of  the  brachial  plexus  in  the 
same  way  as  sciatica  involves  the  great  sciatic  nerve.  Indeed, 
the  condition  has  been  termed  '  sciatica  of  the  arm.'  A  gouty 
tendency  and  advanced  life  are  important  etiological  factors. 

Symptoms. — Pain,  often  severe, paroxysmal,  and  radiating, 
is  the  first  and  most  distressing  symptom.  The  skin  may  be 
hyperaesthetic.  The  motor  nerves  are  not  as  a  rule  much 
affected.  The  course  is  often  tedious,  and  recovery  may  be 
incomplete. 

In  the  treamtent  of  this  condition  all  movement  that 
causes  pain  must  be  avoided.  Fomentations  should  be 
applied  in  the  early  stage.  Cocaine  should  be  injected  hypo- 
dermically.  Later  on  gentle  friction  may  be  employed  to 
get  rid  of  stiffness. 

Posterior  Thoracic  Nerve. 
The  posterior  thoracic  or  long  thoracic  nerve  may  be 
mjured  by  direct  pressure  in  the  posterior  triangle  of  the 
neck  through  carrying  loads  on  the  shoulder  ;  or  by  constant 
contraction  of  the  scalenus  medius,  as  in  plasterers  who  have 
the  arm  raised  at  work,  this  muscle  being  perforated  by  two 
of  the  roots  of  the  nerve.  According  to  Gowers,  this  para- 
lysis is  nine  times  as  common  in  men  as  in  women.  It  is 
seen  chiefly  in  the  first  half  of  adult  life,  in  muscular  workers 
and  on  the  right  side  of  the  body.  Several  of  these  facts  are 
related  to  occupation. 

Symptoms.— The  characteristic  result  of  disease  of  this 
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nerve  is  paralysis  of  the  serratus  magnus.  With  the  arm 
at  rest  the  lower  angle  of  the  scapula  is  tilted  inwards  by 
the  rhomboids.  When  the  patient  pushes  in  a  forward 
direction,  the  posterior  edge  of  the  scapula  projects  to  an 
abnormal  extent  from  the  chest,  and  a  deep  groove  is  pro- 
duced along  the  inner  border  of  the  bone.  At  the  same 
time,  the  lower  angle  is  tilted  inwards  and  upwards.  Eleva- 
tion of  the  arm  above  the  shoulder  is  weakened  but  not  lost. 
In  cases  due  to  neuritis  there  may  be  severe  pains  about  the 
shoulder. 

Treatment.— The  arm  on  the  affected  side  should  be  kept 
in  a  sling  so  as  to  raise  the  shoulder.  In  the  early  stages, 
a  blister  may  be  appHed  over  the  scalenus.  Galvanism 
should  be  used  to  preserve  the  nutrition  of  the  muscle. 


Circumflex  Nerve. 

The  circumflex  nerve  is  readily  injured  by  dislocation  of 
the  shoulder,  or  by  the  individual  falling  upon  the  shoulder, 
or  by  the  pressure  of  a  crutch  {cnitch  palsy). 

Symptoms.-The  resulting  palsy  of  the  deltoid  is  easily 
recognised  by  the  impaired  power  of  abduction  of  the  upper 
limb  Wasting  and  electrical  changes  ensue  in  severe  cases. 
The  loss  of  function  of  the  teres  minor  is  not  very  easily 
detected.  Sensation  may  be  impaired  in  the  skm  over  the 
deltoid,  and  trophic  changes  and  adhesions  m  the  shoulder- 
joint  sometimes  develop. 

MUSCULO-SPIRAL  NeRVE. 

The  musculo-spiral  nerve  suffers  from  blows,  fractures, 
the  pressure  of  a  crutch  (this  being  the  most  common  form 
of  crutch  palsy),  and  pressure  in  sleep.  The  individual 
may  lie  upon  his  arm,  pressing  it  under  him  or  he  may 
fall  asleep  with  the  limb  resting  on  the  edge  of  the  bed  or 
the  back  of  a  chair.  These  sleep  palsies  are  particularly 
frequent  in,  though  not  confined  to,  persons  who  ^^^ve  ^aken 
alcohol  in  excess.  Individuals  who  have  fallen  asleep  m  a 
natural  way  are  usuaUy  awakened  by  the  tinghng  and  ames- 
thesia  which  are  soon  induced  by  contmuous  pressuie  on  a 
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nerve,  whereas  alcoholic  sleep  may  be  undisturbed  for  hours 
by  any  such  cause,  and  a  serious  neuritis  is  set  up. 

Symptoms— Complete  paralysis  involves  the  extensors  of 
the  elbow,  wrist  and  digits,  and  the  supinators.  But  the 
nerve  is  usually  affected  after  giving  off  its  branches  to  the 
triceps,  so  that  the  latter  muscle  escapes.  If  the  lesion  is  as 
low  as  the  division  into  radial  and  posterior  interosseous, 
the  supinator  longus  and  extensor  carpi  radialis  longior 
escape.  Wrist-drop  is  a  marked  feature,  and  flexion  of  the 
wrist  and  fingers  is  impaired  owing  to  the  lack  of  purchase 
which  results.  Sensation  is  usually  much  less  involved  than 
movement. 

Bilateral  wrist-drop  with  escape  of  the  supinators  is  a 
common  result  of  lead  poisoning,  and  is  due  to  neuritis. 
Wrist-drop,  however,  occurs  in  other  kinds  of  neuritis,  in- 
cluding the  alcoholic  variety. 

Median  Nerve. 

The  median  nerve  sometimes  suffers  in  sleep  palsy,  and  in 
fractures  of  the  forearm  bones.  Disease  of  the  nerve  causes 
loss  of  pronation  beyond  the  mid-position.  The  flexor  carpi 
radialis  and  the  flexor  longus  poUicis  are  paralysed.  The 
loss  of  function  of  the  latter  interferes  with  opposition  of  the 
thumb  to  the  finger-tips,  with  the  holding  of  a  pen,  and  with 
the  picking  up  of  small  articles.  Flexion  of  the  proximal 
interphalangeal  joints  is  lost ;  and  flexion  of  the  distal  joints 
of  the  index  and  middle  fingers  is  also  lost.  Sensation  is 
impaired  or  lost  on  the  palmar  aspect  of  three  and  a  half 
digits,  counting  from  the  radial  side,  and  on  the  corresponding 
portion  of  the  palm  of  the  hand. 

Ulnar  Nerve. 

The  ulnar  nerve  may  be  damaged  by  fractures  and  dis- 
locations at  the  elbow,  or  by  prolonged  stretching  over  the 
Hexed  elbow  in  patients  who  are  imperfectly  sensible  through 
fever.  When  the  nerve  is  diseased,  the  ulnar  flexor  of  the 
wrist  is  paralysed,  so  that  in  flexion  the  hand  is  drawn  to 
the  radial  side.    Flexion  of  the  distal  joints  of  the  little  and 
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ring  lingers  is  lost,  but  flexion  of  the  proximal  interphalan- 
geal  joints  is  preserved.  The  paralysis  of  the  interossei  and 
two  inner  lumbricales  causes  loss  of  flexion  of  the  metacarpo- 
phalangeal and  loss  of  extension  of  the  interphalangeal 
joints,  the  loss  being  greatest  in  the  two  inner  digits. 
Adduction  and  abduction  of  the  fingers  are  also  lost.  The 
hypothenar  eminence  becomes  wasted.  Sensation  is  more 
or  less  lost  in  the  little  finger  and  ulnar  half  of  the  ring- 
finger,  on  both  palmar  and  dorsal  aspects,  and  in  the  corre- 
sponding portions  of  the  hand.  The  unopposed  long  muscles 
tend  to  evolve  a  claw-hand  {main  en  griff e). 

Lumbar  Plexus. 

The  lumbar  plexus  is  formed  from  the  anterior  primary 
divisions  of  the  first  three  lumbar  nerves  and  half  of  the 
fourth.  It  is  sometimes  injured  by  growths  in  the  lumbar 
glands  and  by  a  psoas  abscess.  Inflammation  may  extend 
to  it  by  the  lumbo-sacral  cord  or  may  occur  spontaneously. 
Its  roots  may  suffer  in  disease  of  the  vertebrce  and  in  menin- 
gitis. The  plexus  supplies  the  skin  of  the  lower  part  of  the 
abdomen,  the  front  of  the  thigh,  and  the  inner  aspect  of  the 
leg  and  foot  ;  it  also  supplies  the  cremaster  muscle,  the 
flexors  of  the  hip,  the  adductors  of  the  thigh,  and  the 
extensors  of  the  knee.  Paralysis  of  the  plexus  will  lead 
to  corresponding  defects  of  sensation  and  movement. 

Anterior  Crural  Nerve. 

The  anterior  crural  nerve  may  be  injured  by  fractures  and 
dislocations  at  the  hip,  by  wounds  of  the  groin,  and  in 
parturition. 

Symptoms.— Disease  of  this  nerve  causes  paralysis  and 
wasting  of  the  extensors  of  the  knee,  with  loss  of  the  knee- 
jerk.  If  secondary  contracture  of  the  flexors  takes  place  in 
both  hmbs,  walking  and  standing  are  impossible.  Rising 
from  the  kneeling  posture  is  impossible  without  the  aid  of 
the  hands.  Moreover,  there  is  luiiesthesia  of  the  inner  aspect 
of  the  foot  and  leg,  and  of  the  front  and  inner  aspect  of  the 
greater  part  of  the  thigh. 
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Obturator  Nerve. 

This  nerve  may  be  damaged  in  parturition  or  by  a  tumour. 

The  result  is  paralysis  and  wasting  of  the  adductors  of  the 
tlugh,  so  that  the  crossing  of  one  leg  over  the  other  is  pre- 
vented, and  riding  is  difficult. 

Sacral  Plexus. 

This  plexus  is  derived  from  the  lumbo-sacral  cord  (half  of 
the  fourth  with  the  fifth  lumbar  nerve)  and  the  first  four 
sacral  nerves.  It  supplies  the  extensors  of  the  hip,  the 
fiexors  of  the  knee  and  all  the  muscles  which  move  the  foot. 
It  also  supplies  the  skin  on  the  back  of  the  hip  and  thigh, 
the  outer  side  and  back  of  the  leg,  and  most  of  the  foot. 
The  plexus  may  be  injured  by  compression  in  labour,  by 
pelvic  inflammation  and  by  growths.  It  is  often  the  seat 
of  inflammation,  and  this  has  generally  ascended  to  it  from 
the  sciatic  nerve. 

The  symptoms  will  be  in  accordance  with  the  distribution 
of  the  plexus  as  already  indicated. 

Superior  Gluteal  Nerve. 

This  nerve  is  rarely  paralysed  alone.  It  supplies  the 
gluteus  medius  and  minimus,  so  that  disease  causes  loss  of 
abduction  of  the  thigh. 

Great  Sciatic  Nerve. 

The  great  sciatic  nerve  may  be  injured  by  wounds,  dislo- 
cations of  the  hip  and  fractures  of  the  femur.  Paralysis  is 
seldom  complete,  but  a  lesion  high  in  the  course  of  the  nerve 
paralyses  the  hamstring  muscles  and  all  the  muscles  below 
the  knee.  Walking  is  still  possible  through  the  activity  of 
the  hip  muscles.    Sciatica  will  be  described  separately. 

Small  Sciatic  Nerve. 
The  small  sciatic  nerve  is  rarely  paralysed  alone.  Disease 
causes  anesthesia  of  the  thigh  and  upper  part  of  the  calf  on 
their  posterior  aspect. 
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External  Popliteal  Nerve. 

The  external  popliteal  or  peroneal  nerve,  from  its  super- 
ficial course  and  proximity  to  the  bone,  readily  suffers  from 
traumatic  causes,  and  is  also  Uable  to  spontaneous  neuritis. 

Symptoms— Paralysis  causes  ankle-drop,  with  dragging  of 
the  toes  and  a  high  step  in  walking.  There  is  loss  of  flexion 
of  the  ankle  and  of  extension  of  the  first  phalanges  of  the 
toes.  The  muscles  in  the  front  of  the  leg  undergo  wasting. 
Contracture  of  the  unopposed  calf  muscles  may  lead  to  pes 
equinus.  There  is  anaesthesia  of  the  dorsum  of  the  foot  and 
of  the  outer  aspect  of  the  leg. 

Internal  Popliteal  Nerve. 

This  nerve  supplies  the  popliteus,  calf  muscles,  long  llcxors 
of  the  toes  and  muscles  of  the  sole. 

Symptoms.— Paralysis  causes  loss  of  extension  ofjthe  ankle, 
and  loss  of  flexion  of  the  toes.  The  patient  is  unable  to  stand 
on  tiptoe.    Talipes  calcaneus  and  clawfoot  may  develop. 

Sciatica. 

Sciatica  is  a  painful  afiection  of  the  great  sciatic  nerve,  ^ 
and  may  be  either  primary  or  secondary. 

Etiology.— Males  are  several  times  as  hable  as  females. 
The  disease  does  not  occur  in  children.  It  is  most  common 
between  thirty  and  sixty.  Gout,  and  exposure  to  cold  and 
wet  are  important  causes.  Sciatica  often  exists  m  associa- 
tion with  lumbago,  both  being  due  to  rheumatic  mflamma- 
tion  of  fibrous  tissue.  Pressure  on  the  nerve  is  another 
cause  as  in  miners  who  habitually  work  while  lying  on  their 
side,  and  are  thus  liable  at  the  same  time  to  have  their 

clothes  wet.  ,  .   ,  j 

Secondary  sciatica  may  be  caused  by  pelvic  tumours  and 
inflammation,  injury  during  labour,  and  disease  of  the  hip- 
ioint  The  symptoms  are  doubtless  partly  due  to  pressure, 
and  therefore  neuralgic  in  their  nature,  but  they  may  be  due 
in  great  measure  to  inflammation  excited  by  that  pressure 
or  extending  to  the  nerve  from  the  origmal  lesion. 
1  '  The  sinew  that  shrank  '  (Gen.  xxxii.  32)  is  the  sciatic  nerve. 


DISEASES  OF  NERVES 


^73 


Morbid  Anatomy. — Tliere  is  neuritis  which  involves  chiefly 
the  nerve-sheath,  but  may  extend  into  the  interstitial  tissue 
and  may  even  damage  the  nerve  fibres.  In  the  early  stages, 
the  sheath  is  swollen  and  red.  The  changes  are  most  marked 
at  the  sciatic  notch  and  at  the  middle  of  the  thigh. 

Symptoms. — The  most  important  symptom  is  pain  in  tlie 
great  sciatic  nerve  and  often  in  its  branches.  It  varies  in 
character  and  is  frequently  severe.  Tenderness  is  usuall}^ 
present  in  the  same  parts,  so  that  the  area  involved  in  a 
severe  case  extends  from  the  sciatic  notch  to  the  outer  border 
of  tlie  foot.  Tenderness  (due  to  involvement  of  the  nerv?: 
nervorum)  is  specially  marked  at  the  lower  border  of  the 
gluteus,  the  middle  of  the  thigh,  the  middle  of  the  popliteal 
space,  below  the  head  of  the  fibula,  and  behind  the  external 
malleolus.  The  pain  is  increased  by  any  posture,  movement, 
or  otlier  agency  which  increases  the  tension  on  the  nerve. 
Occasionally  there  is  defect  of  sensation  at  the  back  of  the 
thigh,  indicating  involvement  of  the  small  sciatic.  Muscular 
wasting  is  usually  trifling  or  absent. 

In  secondary  sciatica,  there  is  seldom  so  much  tenderness 
in  the  nerve  trunk  as  in  the  primary  disease. 

Diagnosis. — Sciatica  must  be  clearly  distinguished  from 
pain  radiating  along,  or  neuralgia  of,  the  sciatic  nerve.  True 
sciatica  is  almost  invariably  confined  to  one  side,  and  sciatic 
pains  on  both  sides  should  suggest  some  cause  in  the  pelvis, 
or  even  more  in  the  spine,  spinal  membranes,  cauda  equina  or 
spinal  cord.  Persistent  tenderness  points  to  neuritis,  eitlier 
primary  or  secondary.  Neuralgic  pain  being  excluded,  it  is 
necessary  to  ascertain  whether  the  nerve  affection  is  primary 
or  secondary.  The  hip-joint,  sacro-iUac  joint,  spine,  and, 
in  doubtful  cases,  the  pelvic  organs,  should  be  carefully 
examined. 

Prognosis.— In  mild  cases,  recoverv  may  take  place  within 
a  few  weeks  if  the  patient  rests  from  an  early  stage.  In 
more  severe  cases,  the  duration  may  be  many  months. 
Relapses  may  occur,  and  as  recovery  is  taking  place  in  the 
one  hmb,  the  disease  may  attack  the  other. 

Treatment.— Rest  is  essential.  At  the  outset  a  mercurial 
purgative  and  a  diaphoretic  should  be  given.    The  local 
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application  of  an  icebag  should  be  tried  at  once.  Repeated 
small  blisters  arc  sometimes  of  service,  each  being  apphed 
in  succession  to  the  varying  seats  of  maximum  pain.  Severe 
pain  should  be  treated  by  cocaine  hydrochloride  injected 
hypodermically  once  or  twice  a  day,  but  only  for  the  first  few- 
days  ;  hot  fomentations  may  also  be  applied.    In  severe 
cases  a  needle  may  be  inserted  into  the  most  painful  part  of 
the  nerve  and  left'there  for  a  quarter  of  an  hour  ;  or  distilled 
water,  or  solutions  of  morphine,  cocaine,  or  sodium  salicylate 
(5  grains  in  i  drachm)  may  be  injected  into  the  nerve,  one 
p^ich  day  in  rotation.    The  galvanic  current  may  be  tried 
ill  the  later  stages,  the  sedative  positive  pole  being  placed 
over  the  seat  of  pain.    Occasionally  the  nerve  has  been 
stretched  with  satisfactory  results,  but  this  must  not  be 
attempted  till  the  acute  stage  has  passed  away.  The 
stretching  is  done  under  chloroform,  either  by  extending 
the  knee  and  flexing  the  hip  .as  strongly  as  possible,  or 
by  exposing  the  nerve  and  pulling  on  it  strongly  with  the 
hand. 

DISEASES  OF  THE  SPINAL  CORD, 
i.  Introduction. 

The  spinal  cord  contains  centres  of  refiex  action  and 
centres  which  control  the  nutrition  of  tissues.  It  also 
contains  numerous  tracts  of  nerve  fibres,  some  of  which 
convey  impulses  from  one  part  of  the  cord  to  ano  her  whilst 
others  convey  impulses  between  the  cord  and  the  bram  m 
either  direction.  Some  of  these  tracts  must  be  mentioned 
here  (Fig  3^)" 

U)  The  crossed  or  lateral  pyramidal  tract  is  derived  from  the 
nrotor  area  of  the  cortex  on  the  opposite  side,  and  crosses 
the  middle  line  in  the  pyramids  of  the  medu  la.  It  runs  m 
the  posterior  part  of  the  lateral  column  of  the  cord,  and  .s 
n  part  separated  from  the  surface  by  the  lateral  cerebe  lar 
tract  It  constitutes  the  upper  segment  of  the  mo  or  path 
and  consists  of  the  axis-cylinder  processes  of  cells  m  the 

A^mtnority  of  the  fibres  of  the  pyramidal  tract  coming 
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Fig,  38.-D,agrammatic  Sections  of  the  Spinal  Cord  in  the  Cervical 

MiD-DORSAL,  AND  LuMBAR  REGIONS 

'^^'shiwn  '  ^On^th^^n"'  white  matter  at  the  different  levels  are 

othTthe  nrincL^^^^  ^'"^^P^      ^^"^        indicated,  and  on  the 

descLdrnrtrac^  ed   "'r  Ascending  tracts  are  coloured  blue,  and 

so  tlfat  its^exfPnt  •^'"''^^     '^^^^^'^  uni-formlyin  all  the  sections, 

t  is  to  L  no?ed  tif  '^^'""^  '°                         be  readily  followed 

descendin^\n?S.if  ^,  septo-marginal  and  comma  tracts,  though 
descending  and  therefore  coloured  red,  are  afferent  in  function 
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from  the  motor  cortex  do  not  cross  the  middle  line  at  the 
pyramids,  but  run  down  in  the  anterior  column  of  the  cord 
alongside  the  anterior  median  fissure.  These  fibres  consti- 
tute the  direct  or  uncrossed  pyramidal  tract  or  column  of  Tiirck. 
These  fibres  doubtless  cross  gradually,  lower  down,  by  way 
of  the  anterior  commissure. 

A  third  group  of  fibres,  not  recognisable  as  a  separate 
tract,  pass  at  the  level  of  the  pyramids  into  the  lateral 
pyramidal  tract  of  their  own  side. 

These  three  classes  of  fibres  belonging  to  the  pyramidal 
system  are  all  to  be  regarded  as  commencing  in  the  cells  of 
the  motor  area  of  the  cortex,  and  as  ending  by  breaking  up 
into  arborisations  around  motor  cells  of  the  anterior  cornua 
of  the  spinal  cord. 1  The  arborisations  are  the  lower  ends 
of  the  upper  neurons  of  the  motor  path.  The  motor  cells 
of  the  anterior  horns  are  the  upper  ends  of  the  lower 
neurons. 

(3)  The  antcro-lateral  ascending  tract  of  Gowers  hes  m  tront 
of  the  crossed  pyramidal  and  lateral  cerebellar  tracts,  and 
passes  bv  way  of  the  medulla,  pons  and  superior  peduncle  to 
the  middle  lobe  of  the  cerebellum.  It  probably  takes  origm 
from  ceUs  in  the  posterior  horn  of  the  opposite  side. 

^4)  The  direct  lateral  cerebellar  tract  lies  at  the  surface  oi 
the  cord  in  the  lateral  region.   It  consists  of  the  axons  of  the 
cells  of  Clarke's  column,  and  passes  up  by  way  of  the  resti 
form  body  to  the  middle  lobe  of  the  cerebellum. 

(5)  Lissauer^s  tract  is  situated  at  the  surface  of  the  cord 
opposite  the  tip  of  the  posterior  horn.  It  consists  of  fine 
ascending  fibres  which  have  entered  by  the  posterior  roots. 

Between  the  posterior  median  fissure  and  the  posterior 

horn  there  are  two  tracts.  ,  -d    j  i, 

(6)  The  postero-external  column,  column  of  BurdacH.  or 
Jsterior  root-zone  contains  fibres  from  the  posterior  roots,  of 
which  some  pass  through  it  into  the  posterior  horn,  and 
others,  passing  upwards,  inchne  towards,  J^^^'^ 
nostero-median  column.  The  axons  of  this  column  have 
theh  trophic  cells  in  the  posterior  root  ganglia  and  many 
ortLm Terminate  m  the  nucleus  cuneatus  at  the  posterioi 

1  See  footnote,  p.  621. 
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aspect  of  the  medulla.  In  the  middle  of  the  anterior  portion 
of  this  column  is  the  comma  tract  of  descending  branches  of 
posterior  root  fibres  (see  p.  625). 

(7)  The  postero-median  column  or  column  of  Goll  consists 
largely  of  uncrossed  fibres  from  the  posterior  roots,  which,  as 
they  pass  upwards,  gradually  incline  through  the  postero- 
external column  to  enter  the  postero-median.  Their  cells 
are  in  the  posterior  root  ganglia,  and  their  axons  end  in  the 
nucleus  gracilis  of  the  medulla. 

Secondary  Degeneration,  Ascending  and  Descend- 
ing.— Just  as  a  peripheral  nerve  fibre  degenerates  after  being 
cut  off  from  its  trophic  cell,  so  do  axons  running  in  the 
central  nervous  system  degenerate  when  deprived  of  the 
trophic  influence  of  their  cells  of  origin.  Such  deprivation 
may  be  due  to  severance  of  the  axon  or  to  disease  of  the  cell. 
In  nerve  tracts  which  conduct  upwards,  secondary  degenera- 
tion is  found  above  the  lesion  {ascending  degeneration),  and  in 
tracts  which  conduct  downwards,  degeneration  is  found 
below  the  lesion  {descending  degeneration).  The  direction  in 
which  a  tract  degenerates  is  thus  an  evidence  of  the  direction 
in  which  it  conducts  impulses.  A  lesion  involving  the  whole 
thickness  of  the  spinal  cord  will  therefore  be  followed  by 
secondary  degenerations  both  above  and  below  the  lesion. 
A  haemorrhage  which  tears  up  the  internal  capsule  on  one 
side  of  the  brain  is  followed  by  secondary  degeneration  of 
the  pyramidal  tract,  in  its  whole  length  below  the  scat 
of  lesion. 

System  Diseases. —While  certain  diseases  of  the  cord, 
and  especially  inflammation,  attack  its  substance  in  a  more 
or  less  random  fashion,  there  is  an  extensive  group  of  affec- 
tions characterised  by  primary  degeneration  of  one  or  more 
sets  of  neurons  wliich  possess  a  common  function.  Thus  in 
locomotor  ataxy,  there  is  degeneration  of  the  afferent  neurons 
of  the  posterior  roots,  while  in  progressive  muscular  atrophy, 
the  lower  motor  neurons,  and  in  primary  lateral  sclerosis, 
the  upper  motor  neurons  degenerate.  Ataxic  paraplegia  and 
Friedreich's  hereditary  ataxy  are  examples  of  combined 
sclerosis,  both  being  characterised  by  degeneration  of  more 
than  one  tract  of  fibres  on  each  side.    Diseases  in  which 
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particular  systems  of  neurons  are  involved  are  known  as 
system  diseases  of  the  cord,  and  are  distinguishable  from  focal, 
disseminated  and  diffitse  lesions.  The  last  three  terms,  how- 
ever, will  be  more  appropriately  considered  in  connection 
with  the  subject  of  myelitis  (p.  686). 

A  Total  Transverse  Lesion  of  the  cord  abolishes  sensa- 
tion and  voluntary  movement  so  far  as  the  parts  connected 
with  the  cord  below  the  lesion  are  concerned.  By  noting  in 
the  first  place  how  far  up  the  limbs  and  trunk  the  motor  and 
sensory  loss  extends,  and  by  studying  in  the  sc-ccnd  place 
the  symptoms  of  irritation  of  the  lowest  healthy  nerve  fibres 
(cutaneous  hypersesthesia,  girdle  sensation,  radiating  pains), 
we  can  estimate  the  level  of  the  upper  limit  of  the  lesion. 
This  process  is  aided  by  a  table  (see  page  678)  showing 
which  regions  of  the  cord  are  connected  with  particular 
muscles,  cutaneous  areas,  and  reflex  functions.  A  total 
transverse  lesion  also  causes  loss  of  the  deep  reflexes  below 
tlie  lesion,  with  muscular  wasting,  loss  of  muscular  excita- 
bility to  faradism,  and  loss  of  tone  of  the  sphincters.  The 
only  evidence  of  independent  activity  remaining  in  the 
isolated  part  of  the  cord  is  the  occasional  presence  of  certain 
skin  reflexes  in  slight  degree.  Gowers  considered  that  these 
phenomena  were  indicative  of  disease  existing  in,  or  spreading 
to  the  lumbo-sacral  enlargement,  but  it  is  now  known  that 
they  may  occur  in  the  absence  of  any  recognisable  change 

According  to  Head,  the  sensory  fibres  of  the  viscera  probably 
originate  as  follows  : 

Heart. — Second  to  eighth  dorsal. 

Lungs.— Third  and  fourth  cervical  ;  third  to  ninth  dorsal. 
Stomach.— Siy^th.  to  tenth  dorsal  (cardiac  end,  sixth  and  seventh 
dorsal  ;  pyloric  end,  tenth  dorsal). 

Intestines  except  Rectum.— Tenth  to  twelfth  dorsal. 
Rectum. — Second  to  fourth  sacral. 
Liver  and  Gall-bladder.—Seventh  to  tenth  dorsal. 
Kidney  and  Ureter.— Tenth  dorsal  to  first  lumbar. 
Bladder  Mwsc/e.— Eleventh  dorsal  to  first  lumbar. 
Bladder  {Mucosa  and  Neck).—Second  to  fourth  sacral. 
Testis  and  Ovary. — Tenth  dorsal. 
Uterus.— Tenth  dorsal  to  first  lumbar. 
Os  Uteri.—Sccond  to  fourth  sacral. 
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ill  the  anterior  liorn  cells,  the  anterior  roots,  or  the  peripheral 
nerves  of  the  paralysed  region.  The  loss  of  the  knee-jerk, 
therefore,  in  complete  transverse  lesions  of  the  cord  must 
be  a  result  of  isolation  from  the  higher  centres. 

A  Unilateral  Transverse  Lesion  causes  loss  of  power 
on  the  same  side  below  the  lesion.    From  a  little  below  the 
lesion  downwards,  there  is  hypersesthesia  on  the  same  side 
and  anaesthesia  on  the  opposite  side.    The  hypersesthesia  is 
due  to  the  irritation  of  nerve  fibres  in  the  sensory  path  by  the 
changes  takmg  place  in  the  healthy  cord  at  the  upper  limit 
of  the  destructive  lesion.    When  a  sensory  nerve  tract  is 
irritated  the  sensation  induced  is  referred  to  the  peripheral 
distribution  of  that  tract,  which  in  the  present  case  is  the  part 
of  the  body  below  the  lesion  and  on  the  same  side  as  the 
lesion.    As  the  sensory  path  crosses  over  to  the  other  side 
of  the  cord  very  soon  after  entering  it,  the  zone  of  anaesthesia 
below  the  lesion  which  results  from  destruction  of  the  path 
is  of  very  limited  vertical  extent.    The  anaesthesia  on  the 
opposite  side  of  the  body  is  due  to  destruction  of  the  sensory 
path  which  has  crossed  from  the  opposite  side  to  the  side 
of  lesion  below  the  lesion.    Muscular  sensibility,  however, 
differs  from  the  other  kinds  of  sensation,  and  if  affected 
at  all  suffers  on  the  same  side  as  movement.    This  is 
because  the  afferent  path  from  the  muscles  passes  up  in  the 
posterior  columns  of  the  same  side,  and  does  not  cross  in 
the  cord.    Reflex  action  is  ultimately  increased  on  the  side 
of  lesion.    At  the  level  of  lesion,  and  on  the  side  of  lesion, 
there  may  be  a  zone  of  anaesthesia  from  damage  to  entering 
nerve  fibres ;  and  immediately  above  this,  there  may  be  hyper- 
sesthesia from  irritation  of  nerve  fibres.    The  arrangement 
of  symptoms  is  shown  by  the  following  table  from  Gowers  : 


Zone  of  Cutaneous  Hypey- 
(ssthesia. 
..  AncBsthesia. 


Motor  palsy. 

Cutaneous  hyperaesthesia. 
Muscular  sense  impaired. 
Reflex  action  first  lessened, 

then  increased. 
Temperature  raised. 


Lesion. 


Muscular  power  normal. 
Cutaneous  anaesthesia. 
Muscular  sense  normal. 
Reflex  action  normal. 


Temperature 
above  lesion. 


same  as 
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The  combination  of  symptoms  arising  from  a  unilateral 
transverse  lesion  of  the  cord  has  been  called  Brown-Sequard's 
■paralysis. 

ii.  Spinal  Meningitis. 

v^'pinal  meningitis  may  be  acute  or  chronic,  diffuse  or 
localised.  It  may  involve  the  dura  mater  {pachymeningitis) 
or  the  pia  mater  and  arachnoid  (leptomeningitis).  Chronic 
inflammation  may  be  confined  to  one  membrane,  but  acute 
inflammation,  though  beginning  in  one,  is  apt  to  spread 
to  the  others.  These  inflammations  are  classified  as  external 
or  internal,  according  as  they  begin  outside  or  inside  the 
dura  mater.  Internal  meningitis  may  be  acute  or  chronic, 
the  former  beginning  in  the  soft  membranes,  the  latter 
either  in  the  pia-arachnoid  or  on  the  inner  surface  of  the 
dura.    External  meningitis  also  may  be  acute  or  chronic. 

Acute  Internal  Meningitis. 

In  this  disease  the  inflammation  sometimes  spreads  to  the 
inner  aspect  of  the  dura,  and  frequently  to  the  spinal  cord 
{menin go-myelitis).  It  may  be  part  of  a  cerebro-spinal 
meningitis,  due  to  the  organism  of  the  epidemic  disease,  or 
to  the  tubercle  bacillus ;  both  of  these  varieties  have  been 
described  in  Section  I.  It  also  occurs  in  pneumonia  and 
other  infectious  diseases.  It  may  appear  to  be  due  to  cold 
or  to  an  injury  of  the  spine. 

Among  the  organisms  which  may  be  the  immediate  cause 
of  acute  leptomeningitis  are  the  Bacillus  tuberculosis,  the 
Diplococcus  intracellular! s  meningitidis,  the  Pneumococcus, 
the  Streptococcus,  the  Staphylococci,  and  the  organisms  of 
numerous  acute  infections  such  as  diphtheria,  enteric,  in- 
fluenza, and  gonorrhoea. 

Morbid  Anatomy.— The  inflammation  is  usually  wide- 
spread. At  first  there  is  congestion  of  the  membranes,  but 
after  a  time  the  meshes  of  the  pia-arachnoid  become  filled 
with  a  greyish-yellow  or  more  distinctly  purulent  exudation. 
This  surrounds  the  nerve  roots,  and  may  fill  up  the  whole 
space  between  pia  and  dura.  In  the  tubercular  form,  how- 
ever, the  exudation  is  scanty,  and  grey  tubercles  may  be 
recognised. 
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Symptoms. — The  onset  is  acute,  with  a  rigor,  fever,  and 
pain  in  the  back.    The  irritation  of  the  meninges  accounts 
for  the  continuous  pain  along  the  spine,  which  is  often 
aggravated  by  movement,  by  pressure,  and  by  the  local 
application  of  a  hot  sponge.    The  irritation  of  the  sensory 
nerve  roots  causes  paroxysms  of  pain  which  radiates  along 
the  nerves,  around  the  trunk  and  into  the  limbs.  Spasm, 
partly  reflex  and  partly  due  to  irritation  of  motor  roots, 
manifests  itself  in  rigidity  of  the  muscles,  especially  of  the 
back.    Other  S3^mptoms  are  cutaneous  hyper^esthesia,  con- 
stipation, retention  of  urine,  Kernig's  sign  (p.  78),  and  the 
tache  spinale  (the  excessive  and  prolonged  dilatation  of 
cutaneous  vessels  which  follows  a  stroke  with  the  finger-nail, 
pointing  to  interference  with  vasomotor  nerves).    Later  on 
there  is  a  tendency  to  loss  of  motion,  of  sensation,  and  of 
reflex  action,  showing  that  destruction  has  succeeded  to 
irritation  of  nerve  structures. 

Diagnosis.— The  acute  onset  of  fever,  with  pain  in  the  back 
aggravated  by  movement,  muscular  rigidity,  and  cutaneous 
hyperesthesia,  is  quite  characteristic.  In  myelitis,  unless 
meningitis  be  also  present,  there  is  little  or  no  pain  in  the 
back,  and  paralysis  occurs  eariy  and  is  much  more  marked 
than  spasm.  In  tetanus,  trismus  is  an  early  symptom,  there 
is  little  or  no  fever,  and  there  is  often  a  history  of  an 
injury.  If  there  is  doubt  as  to  the  existence  or  nature  of 
meningitis,  lumbar  puncture  (p.  78)  may  be  practised,  and 
the  fluid  withdrawn  should  be  subjected  to  bacteriological 
examination. 

Prognosis.— This  is  very  serious.  Acute  cases  often  die 
within  a  period  of  days  or  weeks,  but  cases  that  survive 
for  some  weeks  may  recover.  In  other  instances,,  the  dura- 
tion may  be  months  or  even  years.  Death  may  be  due  to 
exhaustion,  interference  with  respiration,  bedsores,  cys- 
titis, etc.  ...  X 

Treatment.— Perfect  rest  of  mind  and  body  is  important. 
The  bedroom  should  be  quiet  and  darkened.  Leeches  and 
hot  fomentations  may  be  applied  to  the  spine.  A  hot  batli 
or  pack,  a  purge,  and  a  diaphoretic  are  also  advisable  a  the 
outset     Mercurial  inunction  should  be  carried  out  until  tut 
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gums  are  slightly  touched.  Anodynes  may  be  required 
to  relieve  the  pain  and  spasm.  If  the  acute  stage  is  sur- 
vived, counter-irritation,  friction,  electricity,  tonics  and 
change  of  air  are  indicated. 

Chronic  Internal  Meningitis. 

This  may  be  either  chronic  internal  pachymeningitis  or 
chronic  leptomeningitis.  It  is  most  common  in  adult  males, 
and  among  the  recognised  causes  are  repeated  exposure, 
injury,  disease  of  the  adjacent  membranes,  bones  or  cord, 
alcoholism  and  syphilis.  Internal  hcemorrhagic  pachymen- 
ingitis {hcematoma  of  the  spinal  dura  mater)  is  specially 
common  among  the  insane,  and  is  frequently  associated  with 
a  similar  intracranial  lesion. 

Morbid  Anatomy. — The  membranes  are  thickened  and 
opaque.  The  nerve  roots  are  at  first  swollen  and  afterwards 
atrophied.  The  superficial  layers  of  the  cord  are  often 
softened  at  first,  and  afterwards  sclerosed,  with  the  result 
that  secondary  degeneration  takes  place,  especially  above 
the  lesion.  The  inflammation  which  begins  in  the  soft 
membranes  is  often  extensive.  That  which  begins  on  the 
inner  surface  of  the  dura  is  often  localised  and  associated 
with  great  new  formation  of  tissue  {hypertrophic  internal 
pachymeningitis).  This  is  most  common  in  the  cervical 
region  {hypertrophic  cervical  pachymeningitis),  and  the  cord 
as  well  as  the  nerve  roots  may  be  seriously  compressed.  In 
the  hcemorrhagic  form  a  great  part  of  the  inner  surface  of 
the  dura  is  covered  with  a  brownish  exudation  consisting 
of  blood  and  inflammatory  exudation.  Syphilis  may  cause 
either  pachymeningitis,  or  a  localised  leptomeningitis  with 
gummy,  caseous  and  fibrous  material. 

Symptoms.— These  include  pain  and  stiffness  in  the  back, 
the  former  being  increased  by  movement  and  pressure.  An 
important  symptom  is  the  occurrence  of  severe  pains 
radiating  along  the  nerves  whose  roots  are  irritated.  There 
may  be  hypereesthesia,  paraesthesia,  and  muscular  twitch- 
nigs.  After  a  time,  perhaps  months,  symptoms  of  damage 
to  the  nerve  roots  supervene— impaired  sensation,  muscular 
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weakness  and  wasting,  and  loss  of  reflex  action.  Still  later, 
increasing  pressure  on  the  cord  gives  rise  to  weakness  of  the 
legs  and  perhaps  to  other  symptoms  which  will  vary  accord- 
ing to  the  region  involved. 

Prognosis. — Many  cases  ultimately  recover,  though  the 
pains  may  persist  for  a  long  time.  The  prognosis  is  rela- 
tively favourable  in  syphilitic  cases,  but  in  all  varieties 
there  is  the  risk  that  cicatricial  contraction  of  new-formed 
tissue  will  cause  permanent  damage  to  the  nerve  roots,  or 
to  the  spinal  cord,  or  to  both. 

Treatment. — This  includes  rest,  anodynes,  counter-irrita- 
tion, mercury  and  potassium  iodide  internally,  electricity 
and  tonics. 

External  Meningitis. 

External  meningitis  includes  two  principal  types,  the  one 
being  primary,  acute  and  diffuse,  while  the  other  is  secon- 
dary, chronic  and  locahsed.  The  inflammation  involves 
both  the  dura  and  the  connective  tissue  between  it  and  the 
bone. 

The  acute  form  occurs  in  weakly  subjects,  sometimes  after 
exposure,  and  the  pus  fills  the  space  between  the  dura  and 
the  bone,  and  may  burrow  among  the  neighbouring  muscles. 

The  symptoms  resemble  those  of  internal  meningitis  (pain 
in  the  back,  radiating  pains,  rigidity  and  hypercTsthesia), 
with  serious  interference  with  the  functions  of  the  cord,  and 
great  constitutional  disturbance.    The  disease  is  almost 

invariably  fatal. 

The  more  common  chronic  form  is  generally  due  to  ex- 
tension from  adjacent  disease,  chiefly  spinal  caries,  and  is 
usually  confined  to  the  neighbourhood  of  the  primary  lesion. 
The  outer  surface  of  the  dura  is  covered  by  a  layer  of  material 
consisting  of  pus,  caseous  debris,  and  sometimes  new-formed 
fibrous  tissue.  This  layer  may  be  of  considerable  thickness 
and  is  the  usual  cause  of  compression  of  the  cord  m  spmal 

caries.  ,    ,  , 

Anv  symptoms  that  may  be  present  are  scarcely  to  be 
distinguished  from  those  of  the  cause  (caries  etc  )  on  the 
one  hand,  and  of  compression  of  the  cord  on  the  other.  In 
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cases  due  to  caries,  the  prognosis  practically  depends  on 
the  effects  produced  on  the  cord. 

Treatment  has  to  be  considered  chiefly  in  connection  witli 
the  chronic  disease.  It  includes  rest,  counter-irritation, 
tonics  such  as  cod-liver  oil,  and  perhaps  extension  and 
laminectomy. 

iii.  Spinal  Meningeal  Haemorrhage 

(H.EMATORRHACHIS.     MENINGEAL  ApOPLEXY). 

In  Spinal  hcemorrhage  the  blood  may  be  effused  outside  the 
dura  mater  {extrameningeal),  or  within  the  dura  {intra- 
meningeal).  The  latter  form  may  be  either  subdural  or  sub- 
arachnoid. 

Meningeal  hcemorrhage  is  often  due  to  injury.  It  also 
occurs  in  haemorrhagic  diseases  such  as  purpura,  and  in 
severe  convulsive  disorders  such  as  epilepsy.  It  is  some- 
times produced  in  new-bom  children  by  the  rupture  of 
vessels  at  the  time  of  birth,  but  the  blood  in  such  cases  has 
often  simply  descended  from  the  cranial  cavity.  Occasion- 
ally the  haemorrhage  is  due  to  rupture  of  an  aneurysm  of  the 
basilar  or  vertebral  artery  or  of  the  aorta. 

Symptoms. — Occasionally,  as  in  convulsive  diseases,  the 
condition  does  not  give  rise  to  definite  symptoms  ;  but  as 
a  rule  there  are  symptoms  like  those  of  meningitis.  The 
attack  is  generally  inaugurated  by  sudden  severe  pain  in  the 
back,  with  paroxysmal  radiating  pains,  muscular  spasm, 
especially  in  the  back,  and  retention  of  urine.  The  symp- 
toms are  followed  after  a  short  time  by  considerable  loss  of 
power  and  sensation  below  the  level  of  the  lesion.  The 
symptoms  will  naturally  vary  in  different  cases  according  to 
the  level  of  the  lesion.    Head  symptoms  are  absent. 

Diagnosis.— In  meningitis  the  onset  is  acute  rather  than 
sudden,  and  fever  is  present  from  the  first.  Lumbar  punc- 
ture will  probably  yield  blood  in  a  case  of  hemorrhage.  In 
hcemorrhage  into  the  cord,  paralytic  symptoms  are  likely  to  be 
prominent  from  the  outset,  whereas  in  meningeal  hc-emor- 
rhage  irritative  symptoms  come  first. 

Prognosis.— Death  usually  occurs  in  a  few  hours,  but  some- 
times not  for  days.    If  the  patient  lives  for  some  days 
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meningitis  may  ensue,  but  this  too  may  be  safely  survived. 
Death  is  often  due  to  interference  with  respiration,  but  may 
be  due  to  exhaustion. 

Treatment. — The  patient  should  rest  on  his  face  or  side. 
Icebags  and  leeches  should  be  applied  along  the  spine. 
Ergotin  should  be  injected  hypodermically  as  a  haemostatic, 
and  morphine  as  an  anodyne.  If  life  appears  to  be 
threatened,  it  might  be  well  to  open  the  spinal  canal,  turn 
out  the  blood  and  apply  a  local  hj^'mostatic. 

iv.  Myelitis. 

In  accordance  with  the  opinion  which  has  long  been  gener- 
ally accepted,  paralysis  from  coarse  disease  of  the  spinal  cord 
is  often  of  inflammatory  and  seldom  of  vascular  origin, 
while  it  is  certain  that  exactly  the  converse  is  true  in  the  case 
of  the  brain.  But  though  the  inflammatory  theory  of 
softening  of  the  spinal  cord  is  still  the  one  which  prevails, 
it  has  been  maintained,  for  instance  by  Bastian,  that  spinal 
and  cerebral  softenings  should  be  ahke  regarded  as  due  to 
vascular  disease.  Bastian  further  holds  that  thrombosis 
rather  than  embolism  is  the  principal  factor  in  the  produc- 
tion of  spinal  softening,  though  he  admits  that  in  many  cases 
of  this  condition  no  vascular  occlusion  can  be  detected. 
There  is  no  doubt  that  cases  are  met  with  which,  by  their 
mode  of  onset,  or  by  the  circumstances  under  which  they 
occur,  irresistibly  suggest  a  vascular  origin  ;  but  in  the 
meantime  the  usual  nomenclature  wiU  be  accepted  in  these 
pages.  It  should  be  added  that  there  is  a  tendency  at  the 
present  day  to  set  aside  the  conception  of  a  chronic  myelitis, 
and  to  classify  cases  which  were  formerly  supposed  to  be  of 
this  nature  under  other  headings,  such  as  insular  sclerosis, 
syphihs,  etc. 

Mvehtis  may  be  classified  as  acute,  subacute  or  chrome, 
according  to  the  mode  of  onset.  It  may  also  be  classified 
according  to  the  distribution  of  the  lesion.  Thus,  transverse 
myelitis  involves  the  whole  thickness  of  the  cord  for  only  a 
short  vertical  distance.  In  focal  myelitis,  there  is  one  small 
focus  of  disease.  In  disseminated  myelitis,  there  are  many 
such   foci   scattered   throughout   the   organ.    In  diffuse 
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myelitis,  there  is  continuous  involvement  of  a  large  extent 
of  cord.  When  the  grey  matter  alone  suffers,  the  condition 
is  called  poliomyelitis.  The  expressions  central,  peripheral, 
parenchymatous  and  interstitial  myelitis  explain  themselves. 

Acute  Myelitis — Etiology. — Apart  from  anterior  polio- 
myelitis, which  is  separately  described,  myelitis  is  most 
common  in  the  period  from  later  childhood  to  middle  age. 
Males  suffer  more  than  females.  It  may  follow  exposure, 
especially  when  the  body  is  lieated,  or  violent  exertion  of 
tlie  muscles  of  the  back.  It  may  be  caused  by  the  organisms 
or  toxins  of  infectious  diseases,  including  small-pox,  measles, 
enteric,  typhus,  syphilis  and  gonorrhoea.  Injurv  or  disease 
of  the  spine,  or  of  the  cord  itself,  may  induce  acute  myelitis. 
Gout  and  alcohoHsm  appear  to  be  occasional  causes. 

Morbid  Anatomy. — At  the  seat  of  inflammation  the  pia 
mater  is  red  and  the  cord  is  swollen  and  softened.  Softening 
and  disintegration  result  also  from  vascular  occlusion.  The 
softening  may  be  red  from  extravasation,  brown  or  yellow  at 
a  later  stage  from  change  in  the  blood  pigment,  or  white 
from  relative  defect  of  blood.  Where  there  is  much  extra- 
vasation of  blood  the  condition  is  termed  hcBmorrhagic 
myelitis.  The  microscope  shows  compound  granular  cor- 
])uscles,  red  blood  corpuscles,  leucocytes,  drops  of  myelin, 
broken  axis-cylinders,  and  dilated  bloodvessels.  The  nerve 
cells  become  swollen  and  granular,  and  may  lose  their  pro- 
cesses. As  time  goes  on  the  interstitial  tissue  increases,  and 
the  spider  cells  or  cells  of  Deiters  become  numerous. 
Secondary  degeneration  takes  place  above  and  below  the 
lesion  (ascending  and  descending  degeneration). 

Symptoms.— A  cute  transverse  myelitis  is  the  most  common 
form,  and  is  apparently  due  chiefly  to  thrombosis  and 
softening.  At  the  outset  there  may  be  headache,  shivering 
and  other  general  symptoms,  and  perhaps  some  tingling  or 
other  sensory  disturbance  in  the  hmbs.  These  phenomena 
are  quickly  followed  by  weakness  of  the  legs,  which  in  the 
course  of  some  hours,  or  perhaps  days,  may  become  quite 
powerless.  As  the  disease  is  most  common  in  the  dorsal  cord, 
the  paralysis  most  commonly  involves  the  lower  limbs  and 
lower  part  of  the  trunk  {paraplegia).    Sensation  is  lost 
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below  the  level  of  the  lesion,  in  part  or  entirely.  Voluntary 
control  over  the  bladder  and  rectum  is  lost.    There  is 
incontinence  if  the  centre  in  the  cord  is  damaged,  and 
reteation  (unless  the  transverse  lesion  is  total)  if  the  lesion 
is  above  the  centre.    But  incontinence  may  be  really  an 
overflow  incontinence.    If  the  centre  is  involved,  cystitis  is 
very  apt  to  ensue,  partly  owing  to  trophic  changes  and  partly 
in  consequence  of  catheterism.    The  state  of  the  deep  and 
superficial  reflexes  and  of  muscular  nutrition  depends  on 
the  level  of  the  lesion.    If  the  reflex  centres  are  damaged, 
reflex  action  is  lost.    Muscles  whose  motor  nerves  start  from 
cells  in  the  inflamed  piece  of  cord  undergo  wasting,  and 
show  changes  in  their  electrical  reactions.    Owing  to  the 
impaired  trophic  state  of  the  skin  and  other  tissues,  bed- 
sores readily  form  over  the  sacrum  and  other  parts  which 
are  the  seat  of  pressure.    The  temperature  of  the  paralysed 
limbs  is  often  elevated  one  or  two  degrees  for  a  time,  but  is 
afterwards  low.    At  the  upper  limit  of  the  paralysis  there 
may  be  a  zone  of  hyperjesthesia  and  a  sense  of  constriction 
[oirdle  sensation)  owing  to  irritation  of  nerve  fibres. 
^  If  the  lesion  is  well  above  the  lumbar  enlargement,  the 
reflexes  in  the  lower  limbs  will  be  increased,  unless  the 
disease  involves  the  whole  thickness  of  the  cord,  in  which 
case  the  deep  reflexes  are  abolished  (see  p.  679).    As  a  rule, 
however,  the  knee-jerks  are  increased,  ankle  clonus  is  present, 
and  the  plantar  reflex  is  extensor. 

If  the  patient  survives,  secondary  degeneration  ensues, 
and  in  cases  where  the  disease  is  above  the  lumbar  enlarge- 
ment, phenomena  develop  which  point  to  a  lesion  of  the 
upper  neurons  of  the  motor  path  (pyramidal  tract).  The 
knee-jerks  are  exaggerated,  ankle  clonus  is  present,  there  is 
tonic  spasm  or  rigidity  of  the  muscles,  the  plantar  reflex  is 
extensor  in  type  (Babinski's  sign),  compression  of  the  foot 
causes  the  limb  to  be  drawn  up,  and  yet  voluntary  movement 
in  the  lower  limbs,  like  sensation,  and  like  control  over  the 
evacuations,  may  be  entirely  absent. 

If  the  lesion  is  in  the  lower  cervical  region,  the  upper 
limbs  are  paralysed  as  well  as  all  parts  lower  down  ;  there 
be  contraction  of  the  pupils  and  narrowing  of  the 
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palpebral  fissure  ;  priapism  and  great  elevation  of  tempera- 
ture may  occur,  and  respiration  is  seriously  hampered  by 
paralysis  of  the  intercostal  muscles. 

Acute  diffuse  or  acute  general  myelitis  is  much  less  common 
than  the  variety  which  has  been  described,  and  is  probably 
truly  inflammatory  in  its  nature.  It  may  result  from 
exposure,  infectious  diseases,  injury  or  tumour.  It  may  be 
accompanied  by  optic  neuritis.  The  general  symptoms 
may  be  severe,  including  high  fever,  a  dry  tongue  and 
delirium.  There  is  rapid  loss  of  motion,  sensation  and  reflex 
action,  with  paralysis  of  the  bladder  and  rectum,  muscular 
wasting  and  bedsores.  The  -  symptoms  usually  begin  as 
paraplegia,  but  the  paralysis  spreads  upwards  {ascending 
myelitis),  and  in  the  most  severe  cases  may  cause  death 
within  a  week. 

Disseminated  myelitis  is  often  subacute  in  onset,  and  is 
specially  common  in  syphilitic  subjects.  It  may  be  possible 
to  recognise  by  the  symptoms  that  damage  has  been  done 
to  various  regions  of  the  cord.  The  different  foci  of  disease 
may  develop  one  after  another.  Constitutional  symptoms 
are  often  absent  in  this  form. 

Hcemorrhagic  myelitis  is  characterised  by  the  sudden  onset 
of  severe  symptoms  in  the  course  of  what  appears  to  be  the 
early  stage  of  ordinary  myelitis. 

Course. — Some  cases  recover,  either  quickly  or  slowly. 
Many  become  chronic,  and  such  may  regain  much  sensation 
and  a  certain  amount  of  motion  though  with  a  spastic  con- 
dition of  the  legs  {spastic  paraplegia).  Many  cases  die  from 
respiratory  paralysis  ;  from  acute  respiratory  diseases,  which 
are  aggravated  or  promoted  by  respiratory  palsy  ;  from 
exhaustion  or  septic  poisoning  due  to  bedsores  ;  and  from 
septic  disease  of  the  kidneys  (pyelonephritis,  etc.)  secondary 
to  cystitis. 

Diagnosis.— In  multiple  neuritis  the  bowels  and  bladder  are 
rarely  involved,  acute  trophic  lesions  do  not  occur,  anccs- 
thesia  is  not  complete,  the  nerves  and  especially  the  muscles 
are  tender,  and  a  cause  is  often  recognisable.  The  four 
limbs  may  be  affected,  or  the  upper  limbs  without  tlie  lower. 
Tlie  onset  is  often  gradual. 
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Ascending  myelitis  is  distinguished  from  Landry'' a  para- 
lysis by  the  more  marked  involvement  of  sensation  and  of  the 
sphincters,  and  by  the  muscular  wasting,  electrical  changes, 
bedsores,  and  severe  general  symptoms. 

In  spinal  meningitis  there  are  radiating  pains,  pain  in  the 
back,  hypersesthesia  and  spasm,  showing  considerable  irrita- 
tion of  nerve  roots. 

In  meningeal  hcemorrhage  there  are  symptoms  similar  to 
those  of  meningitis,  but  of  sudden  onset. 

Hcemorrhage  into  the  cord  causes  sudden  and  severe  pain, 
with  rapid  loss  of  power. 

In  hysterical  paraplegia  bedsores,  incontinence,  girdle 
sensation,  marked  ankle  clonus,  and  an  extensor  type  of 
plantar  reflex  are  aU  absent.  The  plantar  reflex  is  often 
absent  altogether,  and  if  present  is  flexor.  There  may  be 
other  evidences  of  hysteria,  or  the  patient  may  have  suffered 
from  previous  hysterical  attacks.  It  must  not  be  forgotten, 
however,  that  organic  nervous  disease  is  one  of  the  causes  of 
hysterical  phenomena,  and  though  the  latter  are  clearly 
present,  it  is  stiU  necessary  to  make  sure  that  no  other 
nervous  disease  is  present.  Complete  anaesthesia  of  the 
lower  limbs  bounded  by  their  junction  with  the  trunk  is 
functional.  The  paraplegia  of  hysteria  may  or  may  not  be 
accompanied  by  anaesthesia. 

Treatment.— The  patient  should  rest  on  the  face  or  side, 
and  have  leeches  or  cups  and  fomentations  applied  over  the 
spine.    A  water-bed  and  the  most  careful  attention  to  clean- 
luiess  are  essential,  to  minimise  the  tendency  to  bedsores. 
When  these  form  they  must  be  frequently  and  carefully 
cleansed  and  dressed,  and  the  patient's  posture  should  be 
changed  from  time  to  time  to  relieve  pressure  on  the  affected 
part.    By  way  of  prevention,  the  skin  of  parts  on  which  the 
body  rests  must  be  regularly  cleansed,  dried,  and  dusted 
with  zinc  or  starch  powder.    The  application  of  spirit  helps 
to  harden  the  skin,  but  instead  of  hardening  it,  it  is  perhaps 
better  to  anoint  it  with  glycerin  mixed  with  boracic  acid  to 
the  thickness  of  cream.  ^  r  f 

A  diaphoretic  and  a  purge  should  be  given.  . at  hrst. 
Mercury  should  be  rubbed  into  the  skin  at  short  mtervals 
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until  the  gums  are  slightly  influenced.  The  bladder  must  be 
attended  to  morning  and  evening,  and  the  practitioner  must 
never  be  induced  by  the  mere  fact  that  the  urine  is  constantly 
dribbling  away  to  neglect  a  regular  examination  of  the 
abdomen,  since  the  condition  is  not  unlikely  to  be  an  overflow 
incontinence. 

In  the  later  stages,  if  life  is  prolonged,  tonics  and  massage 
are  indicated.  Electricity  is  also  indicated  if  the  paralysed 
muscles  are  wasted  and  flaccid,  but  not  if  they  are  the  seat 
of  spasm. 

Chronic  Myelitis  may  be  transverse,  focal,  disseminated, 
or  difjuse.  It  may  be  the  sequel  of  an  acute  attack  or  may 
be  gradual  from  the  commencement.  It  must  be  clearly 
distinguished  from  insular  or  disseminated  sclerosis  on  the  one 
hand,  and  from  the  degenerative  system  diseases  on  the  other. 

Etiology. — The  causes  include  chronic  alcoholism,  syphilis, 
gout,  repeated  exposure,  injury  and  neighbouring  inflamma- 
tion. The  alcoholic  form  is  usually  accompanied  by  chronic 
meningitis. 

Morbid  Anatomy.— The  affected  white  matter  is  grey  in 
colour,  and  in  old-standing  cases  there  is  shrinking.  The 
interstitial  tissue  is  greatly  increased,  the  waUs  of  the  vessels 
are  thickened,  and  the  nerve  fibres  are  narrowed  or  destroyed. 
Secondary  degenerations  are  present.  The  pia  mater  over 
the  inflamed  part  is  thickened. 

Symptoms.— The  most  common  form  is  transverse  or  focal 
myehtis  in  the  dorsal  region,  and  this  gives  rise  to  spastic 
paraplegia  of  very  gradual  onset.  There  may  be  some  tingling, 
pam,  or  impairment  of  sensation  in  the  legs,  with  girdle 
sensation,  and  imperfect  control  over  the  bladder  and  rectum. 

Muscular  wasting  and  loss  of  reflex  action  will  be  present 
if  the  lumbar  or  cervical  enlargement  and  the  reflex  centres 
are  involved  in  the  lesion. 

The  disease  usually  advances  very  slowly  during  a  period 
ol  years,  but  may  at  any  time  become  stationary  or  undergo 
an  acute  or  subacute  exacerbation. 

Diagnosis.— In  primary  lateral  sclerosis,  m  which  spastic 
paraplegia  is  also  present,  there  is  no  involvement  of  sensa- 
tion.   In  paraplegia  from  compression,  the  cause  of  the  com- 
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pression  can  usually  be  recognised,  and  there  are  frequently 
radiating  pains  owing  to  irritation  of  nerve  roots.  Pachy- 
meningitis affects  especially  the  cervical  region,  and  is  apt 
to  be  associated  with  more  pain  and  anaesthesia  than 
myelitis. 

Treatment.— The  general  health  must  be  kept  in  the  best 
possible  state.  A  change  of  air  may  be  desirable.  Fatigue, 
exposure,  alcohol  and  all  excesses  must  be  avoided.  Counter- 
irritation  over  the  spine  should  be  employed  from  time  to 
time,  and  may  take  the  form  of  blisters  or  the  actual  cautery. 
A  daily  hot  douche  may  be  employed  to  the  back.  Among 
the  drugs  recommended  are  arsenic,  iodide  of  iron,  and  red 
iodide  of  mercury  in  small  doses. 


Acute  Anterior  Poliomyelitis  (Acute  Atrophic  Spinal 
Paralysis.    Infantile  Paralysis.    Essential  Para- 
lysis of  Children). 
Definition.— An  acute  disease,  associated  with  a  lesion  in 
the  anterior  horn  of  the  spinal  cord  ;  occurring  chiefly  in  the 
first  three  years  of  life  ;  often  setting  in  with  constitutional 
symptoms  ;  and  characterised  by  loss  of  power  in  a  number 
of  muscles,  some  of  which  undergo  rapid  wastmg,  whilst 

others  recover. 

Etiology.— The  majority  of  cases  occur  in  the  first  three 
years  of  life.i  In  the  first  ten  years  of  life  the  sexes  suffer 
equally,  but  the  exceptional  cases  which  occur  after  ten  are 
almost  aU  males.  The  disease  is  much  more  common  m  the 
hot  than  in  the  cold  season  of  the  year.  It  occasionally 
occurs  in  epidemic  form,  and  may  then  attack  more  than 
one  member  of  a  family.  An  epidemic  has  been  observed 
to  attack  the  lower  animals  as  well  as  human  bemgs  Ihe 
disease  has  been  attributed  to  ^^^d,  injury  and  infect ^^^^^ 
diseases,  but  in  a  large  proportion  of  cases  the  child  when 
a  tacked  is  in  apparently  perfect  health.  The  disease  is 
Itself  t^^^^^^^^  -  an  infection,  and  the  mfective  agent 

.  Sir  Walter  Scott's  right  kg  was  paralysed  by  this  disease  when 
Ue  .n^  about  eighteen  months  old.  (See  his  Autobiography  n. 
Lockhart's  '  Life.') 
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appears  to  act  by  causing  thrombosis  in  the  branches  of  the 
anterior  spinal  arteries,  which  supply  the  anterior  horn.  It 
has  been  suggested  that  the  virus  is  the  same  as  that  which 
causes  the  polioencephalitis  of  childhood  (infantile  hemi- 
plegia). 

Morbid  Anatomy. — The  essential  lesion  is  in  the  anterior 
grey  cornu,  and  is  characterised  in  the  early  days  of  the  illness 
by  thrombosis  of  the  arteries  supplying  the  territory  in- 
volved, necrosis  and  softening  of  the  tissue  thus  deprived  of 
its  blood-supply,  complete  destruction  of  the  nerve  cells,  and 
great  extravasation  of  leucocytes.  Degenerated  fibres  are 
also  found  in  the  anterior  commissure,  ground  fibres,  root- 
zone,  antero-lateral  ascending  tract,  direct  cerebellar  tract, 
posterior  root,  and  peripheral  nerves.  At  a  late  stage,  the 
anterior  horn  is  shrunken  ;  the  interstitial  tissue  is  increased ; 
the  motor  cells  are  scanty  or  absent ;  and  the  anterior  nerve 
roots,  motor  nerve  fibres  and  corresponding  muscle  fibres  are 
atrophied.  The  lesion  therefore  involves  principally  the 
neurons  of  the  lower  segment  of  the  motor  path.  It  destroys 
the  cells,  and  accordingly  the  axons  degenerate,  while  the 
muscular  fibres  to  which  the  axons  are  distributed  undergo 
atrophy. 

Symptoms. — At  the  outset,  as  a  rule,  there  are  general 
symptoms,  such  as  fever,  headache,  vomiting  and  anorexia. 
Sometimes  there  are  severe  pains  in  the  limbs  and  occasion- 
ally convulsions.  In  some  instances,  however,  there  is 
neither  pain  nor  constitutional  disturbance.  In  a  few  cases 
the  paralysis  follows  over-exertion,  a  fright,  or  some  accident 
such  as  a  fall. 

The  paralysis  develops  quickly,  and  is  to  all  appearance 
quite  random  in  its  distribution  in  the  limbs,  except  in  so  far 
as  the  lower  limbs  suffer  much  more  frequently  than  the 
upper.  It  may  involve  all  four  limbs,  or  may  be  confined  to 
a  portion  of  one  limb.  As  a  rule,  however,' more  than  one 
hmb  suffers.  The  maximum  palsy  is  quickly  reached  in 
most  cases.  It  may  be  attained  within  a  few  hours  or  days, 
but  is  often  reached  before  the  weakness  is  discovered.  "^In 
a  few  cases  it  is  sudden,  and  therefore  probably  due  to 
hiemorrhage.    In  any  case,  the  affected  muscles  are  quite 
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flabby  from  the  beginning,  and  in  a  week  or  two  are  found  to 
be  wasted,  and  to  have  undergone  electrical  changes.  There 
is  usually  no  pain,  but  the  skin  of  the  paralysed  part  is  cold 
and  blue.  Reflex  action  suffers  if  the  lesion  involves  the 
corresponding  reflex  centre. 

The  cranial  nerves,  the  sphincters,  and  sensation  almost 
always  escape.  Bedsores  do  not  occur.  Bronchitis  is  an 
occasional  dangerous  complication  in  the  early  stage. 

After  a  time,  a  certain  amount  of  recovery  almost  always 
takes  place,  through  cells  which  have  been  partially  damaged, 
or  compressed  by  inflammatory  exudation,  regaining  their 
function  ;  but  recovery  is  rarely  complete.    The  further 
growth  of  the  bones  of  the  affected  limb  is  interfered  with. 
The  skin  is  cold  and  livid,  probably  in  consequence  of  damage 
to  vasomotor  nerve  fibres  in  the  cord.    The  unaffected 
muscles  undergo  shortening,  and  in  this  way,  aided  by 
gravity,  cause  deformities.    Joints  which  are  partly  sup- 
ported by  tendons  which  pass  over  them  may  be  dislocated. 
A  fatal  ending  and  a  second  attack  are  both  very  rare. 
Diagnosis.— This  depends  on  the  acute  onset  of  general 
symptoms,  and  the  immobility,  flabbiness,  and  wasting  of  a 
number  of  muscles  in  one  or  more  limbs.    The  principal 
risk  is  that  of  mistaking  the  disease  in  its  initial  stage  for  one 
of  the  more  common  acute  infections,  and  indeed,  until  the 
paralysis  is  developed,  this  is  excusable.    The  pains  might 
be  regarded  as  rheumatic,  but  their  occurrence  apart  from 
movement  and  apart  from  the  joints  should  suggest  a 
nervous  origin.   After  a  week,  some  of  the  paralysed  muscles 
will  be  found  to  have  lost  their  faradic  irritabiUty.  Primary 
myelitis  in  children,  as  Gowers  remarks,  is  always  polio- 
myelitis. 

In  cerebral  palsy,  the  deep  reflexes  are  preserved,  taradic 
irritability  is  preserved,  and  muscular  wasting,  if  present,  is 
not  severe. 

The  various  forms  of  muscular  dystrophy  set  m  gradually. 

Joint  disease  {e.g.,  morbus  coxcb)  should  present  no  difficulty 
to  a  careful  observer,  since  in  this  condition  the  pain  is 
induced  or  aggravated  by  movement,  mobility  is  diminished, 
and  swelHng  may  be  present. 
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Prognosis. — This  will  be  assisted  by  an  electrical  examina- 
tion of  the  affected  muscles  a  fortnight  after  the  disease  sets 
in.  Earl}^  and  extensive  loss  of  faradic  irritability  points  to 
serious  and  extensive  wasting.  Complete  recovery  cannot 
be  expected  in  any  case,  and  deformities-and  defective  growth 
of  the  limb  may  result  ;  but  on  the  other  hand,  there  is 
almost  no  danger  to  life,  and  great  improvement  may  be 
expected. 

Treatment. — At  the  outset  the  patient  should  be  kept  at 
rest  on  his  side,  and  fomentations  should  be  applied  over  the 
affected  region  of  the  cord.  A  diaphoretic  and  purgative 
draught  should  be  administered.  After  the  acute  stage  is 
past,  fresh  air,  good  food,  tonics  (including  quinine,  iron  and 
strychnine),  and  systematic  daily  rubbing  and  passive  move- 
ment of  the  paralysed  muscles  are  the  principal  remedies. 
Weakened  muscles  should  be  educated  by  regular  exercise. 
Galvanism  should  be  applied  to  the  paralysed  muscles  during 
a  considerable  period  of  time,  in  order  to  favour  the  preserva- 
tion of  their  poM^er  of  responding  to  motor  impulses,  if  the 
degenerated  cells  and  fibres  should  ever  become  capable  of 
transmitting  them.  The  muscles  should  be  repeatedly 
stroked  with  the  negative  terminal  in  the  form  of.  a  sponge 
wetted  with  salt  solution.  Deformities  must  be  prevented, 
and  this  may  require  the  use  of  special  apparatus.  De- 
formities already  present  when  the  patient  comes  under 
observation  may  sometimes  be  improved  by  surgical 
measures,  such  as  tenotomy  and  tendon-grafting. 

Subacute  and  Chronic  Anterior  Poliomyelitis  (Sub- 
acute AND  Chronic  Atrophic  Spinal  Paralysis). 

There  is  httle  doubt  that  in  the  past  this  designation  has 
often  been  wrongly  applied;  and  especially  in  cases  of 
multiple  neuritis,  where  the  lesion  is  not  in  the  cord,  but  in 
the  nerves.  In  such  cases  we  might  expect  a  stricter 
symmetry  of  the  paralysis  than  is  usual  in  poliomyelitis. 
Moreover,  there  miglit  be  tenderness  of  the  nerves  and 
muscles  ;  and  the  history  might  point  to  n  recognised  cause 
of  neuritis. 
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In  a  second  group  of  cases,  the  disease  ultimately  proves 
to  be  exactly  like  progressive  muscular  atrophy,  and  deserves 
to  be  so  called  ;  but  its  onset,  instead  of  being  gradual,  is 
subacute.  In  a  case  of  this  kind  recently  under  my  care,  it 
was  found  that  the  anatomical  as  well  as  the  clinical  pheno- 
mena were  intermediate  between  those  of  anterior  polio- 
myelitis and  progressive  muscular  atrophy. ^  The  distin- 
guishing feature  of  this  group  is  the  progressive  tendency. 

A  third  group  resembles  genuine  acute  anterior  polio- 
myelitis in  every  respect  except  that  its  onset  is  subacute 
rather  than  acute,  and  that  it  is  more  common  in  adults 
than  in  children.  There  is  constitutional  disturbance  at  the 
commencement,  and  the  paralysis,  after  being  relatively 
widespread,  recedes  to  some  extent,  though  not  to  the  length 
of  complete  recovery. 

V.  Acute  Ascending  Paralysis 
(Landry's  Paralysis). 2 
Definition.— A  disease  characterised  by  motor  paralysis 
which  spreads  from  the  lower  limbs  to  the  trunk,  upper 
limbs  and  respiratory  muscles  ;  attended  by  a  high  rate 
of  mortality  ;  and  not  referable  to  any  known  anatomical 

changes.  ix  ^ 

Etiology.— The  disease  is  most  common  m  the  first  hall  ot 
adult  life.  Males  suffer  more  than  females.  Alcoholism, 
syphilis,  acute  infections,  wounds,  and  exposure  are  among 
the  causes. 

Pathology.— No  constant  lesion  has  been  discovered  m  the 
brain,  spinal  cord,  or  peripheral  nerves.  The  spleen  is  occa- 
sionally enlarged.  Many  hold  that  the  disease  is  an  acute 
multiple  neuritis,  a  view  which  is  quite  in  accordance  with 
the  little  that  is  known  of  the  etiology.  Changes  have  been 
found  in  the  anterior  horn  cells  and  peripheral  nerves,  and 
in  the  meantime  the  disease  may  be  looked  upon  as  an  acute 
poisoning  of  the  lower  motor  neurons. 

1  Monro    and   Findlay,    Trans.   Glasg.  Path,   and   Clin.  Soc, 

December,  1905. 

2  Described  by  Landry  in  1859. 
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Symptoms. — In  some  instances  there  are  premonitory 
symptoms  such  as  feverishness,  malaise  and  numbness  in 
the  extremities.  Of  the  characteristic  symptoms,  the  first 
is  weakness  of  the  legs  which  rapidly  progresses,  so  that  in 
a  few  days  or  even  hours,  their  power  is  completely  lost. 
The  palsy  extends  up  to  the  abdomen,  chest  and  upper 
limbs  and  often  to  the  neck,  so  that  the  patient  cannot 
move  about  in  bed,  defcecation  is  rendered  difficult,  and 
respiration,  deglutition  and  articulation  are  embarrassed. 
The  affected  muscles  are  flaccid  but  do  not  waste,  and  the 
electrical  reactions  of  nerves  and  muscles  are  normal .  Reflex 
action  is  lost  along  with  muscular  power.  Sensation  is  little 
if  at  all  affected,  and  there  is  no  pain.  There  are  no  bed- 
sores. The  sphincters  escape.  The  cerebral  functions  are 
seldom  disturbed.  The  spleen  may  be  enlarged,  but  there 
is  seldom  pyrexia. 

Death  usually  results  from  asphyxia,  but  is  sometimes  due 
to  cardiac  paralysis. 

Prognosis. — The  majority  of  cases  end  fatally,  many  of 
them  in  less  than  a  week.  Some  cases  advance  more  slowly 
and  last  for  several  weeks.  In  a  minority  of  cases,  estimated 
at  about  a  third,  the  disease  is  arrested  after  it  has  involved 
the  arms,  occasionally  at  an  earlier  stage,  rarely  when  the 
medulla  is  affected.  After  remaining  stationary  for  a  time, 
the  paralysis  gradually  recedes  in  the  reverse  order  to  that 
ni  which  it  originally  spread,  but  many  weeks  may  elapse 
before  the  power  of  the  lower  limbs  is  completely  restored. 

Treatment.— This  is  similar  to  that  of  myelitis .  Any  cause 
should  be  neutralised  if  possible,  e.g.,  by  salicylates  in  cases 
due  to  cold,  by  mercury  and  iodide  in  syphilis,  and  by  per- 
chloride  of  iron  or  some  antitoxic  serum  in  septic  cases. 
Recovery  has  followed  the  use  of  ergot  (Gowers). 


vi.  Caisson  Disease 
(Diver's  Paralysis.    Compressed  Air  Illness). 
Persons  who,  hke  divers  or  workers  in  caissons,  are  sub- 
jected to  much  more  than  the  normal  atmospheric  pressure, 
sometimes  suff^^r  from  troublesome  symptoms  immediately 


698 


MANUAL  OF  MEDICINE 


or  at  a  short  interval  after  their  return  to  the  normal  atmo- 
spheric pressure.  The  condition  is  due  to  the  frothing  off 
from  the  blood,  during  decompression,  of  air  which  has 
accumulated  in  it  under  the  abnormal  pressure.  The  air- 
bubbles  thus  produced  obstruct  the  small  bloodvessels,  and 
in  this  way,  as  well  as  by  escaping  into  the  tissues  by  rupture 
of  the  vessels,  account  for  the  symptoms.^ 

Morbid  Anatomy.— The  usual  change  found  after  death  is 
congestion  of  the  brain,  spinal  cord  and  other  organs. 
Occasionally  air  has  been  seen  in  the  veins.  If  death  is  post- 
poned for  several  weeks,  the  spinal  cord  may  be  softened, 
especially  in  the  lov/er  dorsal  or  lumbar  region,  and  pyelitis, 
cystitis  and  bedsores  may  be  present. 

Symptoms.— Pains  in  the  limbs,  and  especially  about  the 
knees,  are  very  common,  and  occur  much  more  readily  than 
paralysis.  These  pains  are  known  by  workmen  as  '  bends.' 
They  vary  in  severity  and  in  duration,  and  are  sometimes 
of  agonising  intensity. 

The  usual  form  of  paralysis  is  paraplegia,  with  involve- 
ment of  motion,  sensation  and  the  sphincters.  The  palsy 
may  be  shght  and  pass  off  in  hours  or  days  ;  or  it  may  be 
rapidly  fatal,  or,  again,  it  may  continue  for  months.  Occa- 
sionally there  is  transient  hemiplegia,  and  in  some  instances 
coma  with  death  in  a  few  hours. 

Prognosis.— The  great  majority  of  cases  recover. 
Treatment.-To  prevent  this  illness,  the  pressure  in  the 
lock  through  which  the  workmen  return  to  the  outer  air 
should  be  reduced  very  gradually  ;  thus,  one  minute  for  each 
5  pounds  of  pressure  has  been  found  satisfactory.  When 
symptoms  set  in.  recompression  is  indicated  ;  and  for  this 
purpose  a  medical  lock  fitted  with  beds  should  be  attached  to 
the  works.    Morphine  may  be  required  to  relieve  the  pams. 

1  For  every  10  metres  or  33  feet  of  depth  below  the  surface  of  the 
water,  i  (additional)  atmosphere,  or  +  15  pounds  of  air  pressure,  is 
required  to  keep  the  water  out  of  the  caisson  or  divmg  bell.  At  a 
depth  of  100  feet,  therefore,  the  pressure  is  3  atmospheres.  This  is 
about  the  maximum  reached  in  recent  times,  but  the  experiments  of 
I  eonard  HiU  appear  to  show  that  men  may  work  in  safety  at  depths 
up  to  200  feet,  provided  that  the  subsequent  decompression  is  earned 
out  sufficiently  slowly. 
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vii.  Haemorrhage  into  the  Spinal  Cord 

(HrEMATOMYELIA). 

Etiology. — This  condition  is  excessively  rare  when  com- 
pared with  haemorrhage  into  the  brain,  perhaps  because  the 
long  tortuous  course  of  the  vessels  saves  them  from  the  high 
pressure  which  favours  degeneration.  It  is  most  common  in 
the  first  half  of  adult  life,  and  males  suffer  much  oftener  than 
females.  Injury  is  the  most  common  immediate  cause,  but 
hirmorrhage  may  occur  in  connection  with  myelitis,  tumours 
of  the  cord,  syringomyelia,  tetanus  and  other  convulsive  dis- 
orders, or  without  obvious  reason.  It  usually  begins  in,  and 
is  often  confined  to,  the  grey  matter.  The  lower  cervical 
region  is  the  part  most  frequently  involved. 

Symptoms. — The  symptoms  set  in  suddenly  with  severe 
pain  in  the  back,  loss  of  power  and  feeling  below  the  level  of 
the  lesion,  and  loss  of  control  over  the  sphincters,  x^s  the 
one  side  of  the  cord  is  commonly  affected  more  than  the 
other,  there  is  frequently  motor  loss  on  one  side,  with  sensory 
loss  (particularly  with  regard  to  pain  and  temperature)  on 
tlie  other.  Occasionally  the  symptoms  take  an  hour  or 
two  to  reach  their  height.  Thereafter  they  resemble  those 
of  an  acute  focal  mvelitis. 

Diagnosis. — In  meningeal  hcBmorrhage,  the  symptoms 
point,  for  a  time  at  least,  to  irritation  rather  than  to  destruc- 
tion of  nerve  fibres.  If  cord  symptoms  have  preceded  the 
sudden  onset,  myelitic  hcemorrhage  is  probable.  In  acute 
anterior  poliomyelitis,  pain  is  often  absent,  sensation  is  pre- 
served, and  constitutional  symptoms  may  be  present  at  the 
commencement. 

Prognosis. — This  is  very  grave  until  the  symptoms  begin 
to  decline.  Thereafter  it  must  be  estimated  as  in  myelitis. 
As  a  rule,  recovery  is  at  best  incomplete. 

Treatment.--In  the  early  stage,  absolute  rest  in  the  prone 
position,  the  application  of  leeches  and  icebags  to  the  spine, 
and  the  hypodermic  injection  of  ergotin  and,  in  some  cases, 
of  morphine  are  indicated.  The  subsequent  treatment  is 
tlKit  of  myelitis. 
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viii.  Compression  of  the  Spinal  Cord. 

Etiology. — The  most  common  cause  is  caries  of  the  ver- 
tebrae with  accumulation  of  pus  and  caseous  debris  between 
the  bone  and  the  dura  mater  ;  with  this  mechanism,  dis- 
placement of  the  bone  may  co-operate.  Growths  in  the 
spine  or  in  tlie  membranes,  aneurysms  which  have  eroded 
the  vertebra,  and  the  thickened  dura  mater  in  pachy- 
meningitis are  other  compressing  agents.  Compression 
causes  not  only  narrowing  of  the  cord,  but  also  local  myehtis 
with  secondary  ascending  and  descending  degeneration. 

Symptoms.— Three  kinds  of  symptoms  may  be  recognised  : 

(1)  symptoms  pointing  to  disturbance  of  nerve  roots  ; 

(2)  symptoms  pointing  to  disturbance  of  the  cord  itself  ; 
and  (3)  in  many  cases,  phenomena  due  directly  to  the  cause 
of  the  compression. 

(1)  The  most  constant  root  symptom  is  severe  pain 
radiating  along  the  nerves  whose  roots  are  irritated  or  com- 
pressed. This  is  often  accompanied  at  first  by  cutaneous 
hyperjesthesia,  but  later  on  there  may  be  annesthesia  in  com- 
bination with  the  pain  {ancBsthesia  dolorosa).  The  pains  are 
far  more  severe  in  connection  with  tumours  of  the  spinal 
column  than  in  caries,  and  they  are  greatly  aggravated  by 
movement.  Damage  to  motor  roots  causes  weakness  and 
wasting  of  the  corresponding  muscles. 

(2)  The  cord  symptoms  usually  appear  later.  The  most 
common  is  paraplegia  of  gradual  onse+,  with  increase  of  the 
cutaneous  and  deep  reflexes.  Less  constantly  sensation  is 
disordered  or  lost,  and  the  sphincters  are  affected.  Tlie 
other  symptoms  will  naturally  vary  according  to  the  level 
of  the  lesion,  and  according  to  the  acuteness  or  chronicity 
of  the  secondary  myelitis.  The  terrible  root  pams  in 
maUgnant  disease  of  the  spine  associated  with  the  cord 
symptoms  justify  the  designation  paraplegia  dolorosa. 

(3)  In  many  cases  there  is  deformity  of  the  spine  (usually 
angular  or  Pott's  curvature),  and  there  may  also  be  local 

tenderness.  .      .        r  + 

Diagnosis.-Tliis  depends  on  the  combniat.on  of  root 
symptoms  and  cord  symptoms,  and  is  often  corroborated  by 
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the  discovery  of  spinal  curvature  or  tenderness,  or  of  some 
other  morbid  condition — e.g.,  a  tumour — wliich  will  account 
for  the  pressure. 

Prognosis. — A  large  proportion  of  cases  due  to  caries 
ultimately  recover  completely.  In  malignant  disease  the 
outlook  is  of  course  hopeless,  and  in  aneurysm  it  is  scarcely 
any  better. 

Treatment. — Rest  in  the  recumbent  position  is  often  suffi- 
cient for  cure,  especially  in  children,  when  combined  with 
the  administration  of  cod-liver  oil,  and  perhaps  the  iodide  of 
iron.  If  the  symptoms  do  not  promptly  begin  to  subside, 
continuous  extension  should  be  employed  ;  and  if  after 
months  no  improvement  occurs,  and  still  more  if  the  case  is 
becoming  worse,  laminectomy  should  be  performed.  The 
usual  constitutional  treatment  should  be  employed  in  tuber- 
cular cases.  In  malignant  cases  anodynes  will  probably 
be  required  in  addition  to  the  ordinary  treatment  of  myelitis. 

ix.  Tumours  of  the  Spinal  Cord  and  its  Membranes. 

Etiology. — Cancers  and  sarcomata  of  the  vertebrae  may 
invade  the  extra-dural  space,  and  in  rare  cases  a  growth 
(generally  lipomatous  or  parasitic)  originates  in  the  extra- 
dural tissue.  These  two  extra-dural  groups,  however,  will 
not  be  further  described  here. 

Of  tumours  which  commence  in  the  membranes,  within  the 
sheath  of  the  dura  mater,  the  most  common  are  the 
syphiloma,  the  sarcoma  and  the  myxoma.  Neuromata  and 
sarcomata  may  grow  on  the  nerve  roots,  and  are  often  mul- 
tiple. Tumours  arising  in  the  substance  of  the  cord  are  not 
so  common  as  meningeal  growths.  The  'sohtary  tubercle'  is 
the  most  frequent  tumour  of  the  cord,  and  among  others  are 
the  syphiloma,  ghoma,  sarcoma,  and  myxoma. 

The  tumour  generally  grows  from  the  pia  mater  or  from 
th(>  tissue  around  the  central  canal.  Tubercular  growths 
usually  origniate  in  the  grey  matter. 

Morbid  Anatomy.— Tumours  outside  the  cord  compress  the 
nerves,  compress  the  cord,  and  excite  myelitis  which  leads  to 
secondary  degenerations. 
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Tumours  in  the  cord  cause  local  swelling  of  the  cord ; 
myelitis  with  secondary  degenerations  ;  sometimes  haemor- 
rhage ;  and  sometimes  obliteration  of  the  central  canal  at 
the  seat  of  disease  with  dilatation  {hydromyelia)  higher  up. 

Symptoms. — A  tumour  outside  the  cord  gives  rise  to  root 
symptoms,  and  after  a  time  to  cord  symptoms,  as  described 
in  connection  with  compression.  The  root  symptoms  are 
often  at  first  unilateral,  and  include  radiating  pains,  with 
hypertesthesia  or  anaesthesia  {ancBsthesia  dolorosa),  girdle 
sensation,  muscular  spasm  and  muscular  atrophy.  The  cord 
symptoms  include  paralysis  with  features  which  vary  accord- 
ing to  the  level  of  the  lesion.  The  palsy  usually  sets  in 
gradually  and  spreads  graduahy,  but  is  sometimes  more  rapid 
in  development  owing  to  the  occurrence  of  myelitis. 

A  tumour  in  the  cord  causes  gradual  loss  of  motion  and 
sensation  below  the  level  of  the  lesion.  If  it  begins  in  one 
side  of  the  cord,  motion  may  at  first  be  lost  on  the  same  side 
and  sensation  on  the  opposite  side.  Ultimately  the  growth 
tends  to  involve  the  whole  thickness  of  the  cord,  either  by 
actual  invasion  or  by  the  agency  of  myehtis.  The  root 
symptoms  are  usually  less  marked,  and  the  cord  symptoms 
earlier  in  appearing,  than  in  tumours  of  the  membranes. 

In  both  classes  of  tumours,  pain  is  usually  the  first 
symptom.  It  radiates  along  the  nerves  derived  from  the 
cord  at  and  below  the  level  of  the  lesion,  and  is  often  of 
frightful  intensity.  As  already  stated,  it  is  often  unilateral 
for  a  time.  Loss  of  sensation  develops  in  the  same  way  as 
pain.  If  the  tumour  begins  in  the  membranes,  there  may 
be  pain  and  tenderness  in  the  spine.  There  may  be  a 
marked  girdle  sensation,  with  hyperi^esthesia  of  the  skin  at  a 
level  corresponding  to  the  growth.  The  pain  may  be  in- 
creased by  movement,  but  not  to  the  same  extent  as  m 
tumours  of  the  vertebrse. 

Muscular  spasm  is  specially  common  when  the  tumour 
grows  from  the  membranes.  It  may  involve  the  muscles  ol 
the  back  at  the  level  of  the  lesion,  the  abdominal  muscles  at 
the  level  of  the  girdle  sensation,  and  the  muscles  of  the 
lower  limbs.  As  in  the  case  of  pain,  the  symptom  may  be 
manifested  in  parts  innervated  from  the  cord  below  the  level 
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of  the  disease,  so  that  it  may  be  due  to  irritation  of  tracts  in 
the  cord  as  well  as  to  irritation  of  nerve  roots.  Paralysis  is 
of  gradual  onset,  often  unilateral  at  first  and  slow  in  progress, 
though  frequently  complicated  by  subacute  or  acute  myelitis. 
Muscular  wasting  results  either  from  damage  to  the  anterior 
nerve  roots,  or  from  the  disease  involving  the  anterior  cornu. 

If  the  disease  is  entirely  above  the  lumbar  enlargement, 
there  is  marked  increase  of  both  the  cutaneous  and  the  deep 
reflexes. 

Control  over  the  sphincters  is  often  lost  along  with  the 
power  in  the  lower  limbs.  Bedsores  are  common  in  the  late 
stages  of  the  disease. 

A  tumour  in  the  cervical  region  causes  symptoms  referable 
to  the  neck  and  the  upper  limbs  ;  sometimes  changes  in  the 
pupil ;  weakness,  and  exaggeration  of  reflexes  in  the  legs  ; 
and,  if  unilateral,  weakness  of  the  limbs  on  the  side  of  the 
lesion  with  aniesthesia  on  the  opposite  side.  In  tumour  of 
the  dorsal  region,  the  root  pains  and  the  loss  of  the  cutaneous 
reflexes  indicate  the  level  of  the  lesion  ;  and  if  neither  tumour 
nor  inflammation  has  invaded  the  lumbar  enlargement,  the 
deep  reflexes  in  the  legs  are  increased.  In  tumour  of  the 
lumbar  enlargement,  the  root  pains  and  muscular  atrophy 
involve  the  legs,  and  the  reflexes  are  lost.  The  symptoms  in 
tumour  of  the  cauda  equina  are  generalty  bilateral  from  the 
outset. 

Diagnosis. — This  depends  on  the  presence  of  symptoms  of 
a  focal  lesion  of  the  cord  of  a  slowly  progressive  character 
The  evidence  is  much  more  conclusive  if  the  root  symptoms 
and  cord  symptoms  of  compression  are  present.  The  pre- 
sence of  syphilis  or  tuberculosis  as  a  possible  ctmse  is  of  some 
value. 

In  caries  of  the  spine,  root  pains  are  seldom  severe,  weak- 
ness of  the  legs  is  bilateral,  deformity  of  the  spine  is  often 
recognisable,  and  the  patient  may  present  other  evidence 
of  tuberculosis. 

-A.  tumour  commencing  in  the  bones  is  associated  with  pain 
wliich  is  greatly  aggravated  by  movement.  The  growth  may 
appear  at  the  surface. 

It  is  important  not  to  regard  the  pains  as  neuralgic. 
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Their  situation  and  obstinate  persistence,  and  in  the  case  of 
sciatic  pains  their  bilateral  distribution,  render  neuralgia  an 
unsatisfactory  explanation. 

Sciatica  is  almost  never  bilateral. 

Prognosis. — Growths  outside  the  cord  can  sometimes  be 
removed  by  operation.  Syphilitic  growths  are  amenable 
to  treatment.  A  tubercular  growth  may  possibly  become 
stationary.  Other  tumours  tend  slowly  to  progress,  though 
temporary  arrest  may  take  place.  If  myehtis  has  occurred, 
this  may  subside,  so  that  actual  improvement  may  take 
place  for  a  time.  But  in  the  main  the  tendency  is  towards 
death,  often  after  great  suffering. 

Treatment.— In  syphilitic  cases,  potassium  iodide  must  be 
given  internally,  and  mercurial  inunction  should  also  be 
employed.  In  tubercular  cases,  cod-Uver  oil  and  iodide  of 
iron  are  indicated.  When  paraplegia  sets  in,  complete  rest 
and  careful  nursing  are  desirable.  A  few  cases  of  tumour 
within  the  spinal  canal  can  be  successfully  treated  by  the 
surgeon . 

X.  Syringomyelia. 

Cavities  met  with  in  the  spinal  cord  may  be  divided  into 
two  distinct  classes,  both  of  which  are  included  under  the 
designation  syringomyeha.    (i)  In  the  first  class  there  are 
{a)  cases  of  dilatation  of  the  central  canal,  which  is  distended 
with  fluid.    This  condition  may  be  congenital,  and  is  occa- 
sionally present  in  spina  bifida.    Cavities  of  this  kind  may 
have  some  embryonic  tissue  around  them.    Distension  and 
dilatation  of  the  central  canal  may  also  result  from  obstruc- 
tion of  that  canal  by  a  tumour  low  down.    Cavities  origi- 
nating in  the  central  canal  are  characterised  by  the  presence 
of  that  variety  of  epithelium  which  lines  the  normal  canal, 
and  they  constitute  hydromyelia  [hydromyelus,  or  hydror- 
Ihachis  interna),    {b)  In  other  cases  the  cavity  seems  to  have 
originated  apart  from  the  canal,  and  thereafter  to  have 
established  a  communication  with  it,  ..g    in  connection 
with  inllammation  around  the  canal,  or  by  the  softening 
inflamed  tissue.    In  cases  where  the  --ties  c—  ca 
with  the  central  canal,  the  tissue  surroundmg  the  cax  itics  is 
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very  apt  to  resemble  the  embryonic  tissue  from  which  the 
cord  was  derived.  In  some  instances,  too,  there  is  sclerosis 
with  defect  of  the  nerve  elements  aromid  the  posterior  horns 
and  in  the  posterior  columns.  As  this  abnormahty  is 
specially  marked  at  the  central  ends  of  the  postero-internal 
columns,  which  are  among  the  last  portions  of  the  cord  to 
reach  complete  structural  development,  there  is  little  doubt 
that  it  is  due  to  congenital  defect,  (c)  It  has  been  suggested 
that  cavities  in  the  cord  may  result  from  minute  haemor- 
rhages taking  place  at  birth  in  connection  with  difficult  or 
protracted  labour. 

(2)  In  the  second  class  the  spinal  cord  is  tlie  seat  of  a  new 
growth  in  which  cavities  are  present.    The  growth  is  glio- 
matous  or  sarcomatous  in  its  nature,  and  in  some  cases  gives 
rise  to  an  enormous  increase  in  the  size  of  the  cord.    It  may 
extend  through  the  whole  length  of  the  cord.    The  growth 
is  probably  due  to  multiplication  of  embryonic  neuroglia, 
and  is  spoken  of  as  gliomatosis  ;  while  the  word  gliosis  is 
applied  to  a  similar  condition  when  it  does  not  amount  to  a 
distinct  tumour.   A  glioma  of  the  pons  is  sometimes  found  to 
be  connected  by  tracts  of  ghosis  with  similar  tissue  around 
a  congenital  cavity  in  the  cervical  spinal  cord .    Why  cavities 
develop  in  ghomatosis  is  not  known,  but  they  are  supposed  to 
be  due  to  breaking  down  of  tissue,  and  this  in  its  turn  is 
supposed  to  be  related  (and  this  applies  also  to  a  similar 
growth  in  the  brain)  to  the  excessive  pressure  under  which 
the  growths  must  develop  within  the  closed  cavities  of  the 
spinal  canal  and  cranium. 

Morbid  Anatomy.— Cavities  of  considerable  size  may  exist 
in  the  spmal  cord  without  giving  rise  to  symptoms,  (t)  Those 
belongmg  to  the  first  class  which  are  connected  with  the 
central  canal,  whether  primarily  or  secondarily,  tend  to  show 
embryonic  neuroglia  (gliosis)  in  their  walls,  as  weU  as 
a  lining  of  the  characteristic  epithelium  of  the  central  canal. 
As  they  grow  m  size,  these  cavities  tend  to  exert  pressure 
upon  the  neighbouring  grey  and  white  matter,  thus  giving 
rise  to  the  characteristic  symptoms  of  syringomyelia.  They 
show  a  special  tendency  to  grow  into  one  or  both  of  the 
posterior  horns,  but  they  may  also  damage  the  anterior 
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horns  and  pyramidal  tracts.    The  cord  looks  unduly  large 
to  the  naked  eye,  and  may  yield  fluctuation  to  the  fingers. 
In  the  process  of  removal  from  the  body,  the  fluid  will 
probably  escape,  whereupon  the  cord  coUapses  and  becomes 
ribbon-like.    The  Sylvian  aqueduct  and  even  the  ventricles 
may  be  dilated.    (2)  In  gliomatosis  the  cavities  extend 
vertically  in  the  cord,  so  as  to  form  tubes.   These  sometimes 
divide  into  two  or  more,  with  the  result  that,  as  seen  in 
transverse  sections  at  different  levels,  the  cavities  may  differ 
in  number  as  well  as  in  shape.    The  cavities  have  no  epi- 
thehal  lining.    Both  the  ghomatosis  and  the  cavities  invade 
any  part  of  the  cord,  and  the  symptoms  they  give  rise  to 
are  of  much  more  rapid  evolution  than  those  met  with  in 
the  first  class  of  cases.    The  cord  is  enormously  enlarged, 
especially  in  the  cervical  region,  and  usually  retains  its  form 
after  removal.    The  growth  may  be  found  to  extend  up- 
wards into  the  medulla. 

Symptoms.— These  are  accounted  for  by  the  ghomatous 
infiltration,  by  secondary  degeneration  of  the  new-formed 
tissue,  by  the  pressure  of  the  fluid  which  distends  the  cavities, 
etc.    In  some  cases  no  symptoms  are  complained  of.  In 
others  the  earliest  phenomena  are  suggestive  of  myehtis, 
and  are  due  to  haemorrhage  into  a  cavity  from  an  ill-sup- 
ported or  eroded  bloodvessel.    The  more  characteristic 
features  of  the  disease  vary  considerably,  and  begm,  as  a 
rule,  graduaUy  in  early  adult  life.    The  two  most  typical 
are  dissociated  aneesthesia  and  muscular  atrophy.  The 
first  is  characterised  by  loss  of  the  senses  of  pain  and  tempera- 
ture, with  preservation  of  the  sense  of  touch.    These  condi- 
tions are  chiefly  observed  in  the  upper  limbs  and  upper  part 
of  the  trunk  ;  occasionally  over  the  face  and  back  of  the 
head  •  almost  never  as  far  down  as  the  pubes.    This  curious 
symptom  is  explained  by  the  different  routes  taken  m  the 
cord  by  the  different  kinds  of  sensory  fibres  ;  those  con- 
nected with  pain  and  temperature  pass  near  the  walls  of  the 
enlarging  cavity  in  the  central  grey  matter  of  the  cord  and 
thus  suffer  from  the  pressure,  while  those  connected  with 
touch  are  in  the  white  matter.    The  muscular  weakness  and 
wasting  usually  begin  in  the  small  muscles  of  the  hands, 
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giving  rise  to  the  '  claw-hand,'  as  in  chronic  spinal  muscular 
atrophy.  The  muscles  of  the  shoulder  and  even  those 
innervated  by  the  cranial  nerves  may  suffer.  Lateral  curva- 
ture of  the  spine  is  common.  These  phenomena  depend 
upon  damage  to  the  anterior  horns  of  the  cord  and  to  the 
corresponding  grey  matter  within  the  cranium.  Exaggera- 
tion of  the  knee-jerks,  ankle  clonus,  and  Babinski's  sign  may 
result  from  pressure  of  a  distended  central  canal  on  the 
pyramidal  tracts.  The  muscular  changes  are  sometimes 
best  seen  in  one  Hmb,  and  the  sensory  disturbances  in  the 
opposite  limb. 

Among  the  other  symptoms  are  trophic  changes  in  the 
skin,  bones  and  joints,  and  painless  whitlows.  Excessive 
redness  of  the  skin  and  sweating  are  common.  They  are 
specially  apt  to  involve  the  limb  whose  muscles  suffer  most. 
They  may  be  widely  distributed  in  cases  of  extensive  glioma- 
tosis  with  cavities.  Joint  lesions  are  rare,  but  are  similar 
in  their  nature  to  the  arthropathy  of  tabes  (Charcot's  joint 
disease).  Secondary  degeneration  may  take  place  and  give 
rise  to  spastic  paraplegia  or  ataxy.  Owing  to  the  analgesia, 
patients  are  apt  to  burn  their  fmgers,  e.g.,  in  smoking 
cigarettes.  The  sphincters  generally  escape.  The  occasional 
I)resence  of  nystagmus  is,  like  paresis  of  the  ocular  or  facial 
muscles,  to  be  referred  to  changes  in  the  region  of  the  Sylvian 
aqueduct.    Optic  neuritis  has  been  met  with  in  rare  cases. 

Diagnosis.— This  depends  on  the  two  symptoms  indicated, 
VIZ.,  the  dissociated  anaesthesia  and  the  muscular  atrophy'. 
The  principal  diseases  from  which  the  disthiction  has  to  be 
made  are  chronic  spinal  muscular  atrophy  (including  amyo- 
trophic lateral  sclerosis)  and  cervical  pachymeningitis. 

Prognosis.— The  disease  is  incurable,  but  it  is  often  very 
chronic,  and  life  may  be  preserved  for  many  years  without 
any  change  taking  place  in  the  clinical  phenomena.  The 
disease,  however,  involves  increased  risk  from  disorders  of 
the  respiratory  system.  Gliomatosis  is  much  more  serious 
than  the  other  variety,  and  may  cause  death  within  a  very 
few  years. 

Treatment.— The  general  health  should  be  maintained  at 
the  higliest  possible  level.    The  muscular  atrophy  should  be 
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treated  by  strychnine,  as  in  the  case  of  chronic  spinal 
muscular  atrophy. 

Morvan's  Disease  {panaritium  analgicum  ;  painless  whit- 
lows) is  not  definitely  separable  from  syringomyelia.  It  is 
sometimes  regarded  as  a  variety  of  that  disease,  in  which 
trophic  changes,  and  in  particular  painless  whitlows,  are 
specially  prominent.  But  the  few  autopsies  that  have  been 
made  indicate  the  existence  of  neuritis  in  addition  to  the 
changes  in  the  spinal  cord. 

The  affection  involves  the  upper  limbs.  Muscular  weak- 
ness and  wasting,  neuralgic  pains,  loss  of  aU  forms  of  sensa- 
tion, painless  whitlows,  and  recurring  ulcers  are  the  principal 
features.    The  disease  is  extremely  chronic. 


xi.  System  Diseases  of  the  Spinal  Cord  (Neuron  Diseases). 
(I)  Locomotor  Ataxy  (Tabes  Dorsalis.  Posterior 

Sclerosis). 

Definition.— A  disease  associated  with  primary  degenera- 
tion of  afferent  neurons  of  the  posterior  nerve  roots,  and 
characterised,  when  weU  marked,  by  inco-ordination  of 
movements,  loss  of  muscular  tone,  loss  of  deep  reflexes,  pams, 
defective  sensation,  and  visceral  disturbance. 

Etiology.— This  is  the  most  common  chronic  disease  of  the 
spinal  cord.    It  is  about  ten  times  as  frequent  in  men  as  in 
women,  and  usually  begins  between  twenty  and  fifty.  A 
large  majority  of  the  patients  have  had  syphilis  several  or 
many  years  before,  but  the  lesion  is  in  no  way  specific.  It 
is  a  parasyphilitic  affection  (p.  150),  exactly  similar  to  hat 
which  occurs  in  the  small  proportion  of  cases  where  syphilis 
can  apparently  be  excluded.    Injury  and  exposure  to  heats 
and  colds  (as  in  bakers)  are  also  causes.  Tabes  is  occasionally 
met  with  in  childhood  or  adolescence  [infantile  or  luvemle 
tabes),  in  which  case  the  preceding  syphilis  is  almost  always 
inherited     It  is  now  and  then  seen  in  husband  and  wife 
{marital  tabes),  the  history  of  the  double  afiliction  startmg 
with  syphilis  in  the  husband. 

Morbid  Anatomy.-There  is  sclerosis  or  grey  degeneration 
in  the  posterior  columns  of  the  cord.    The  change  is  most 
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marked  as  a  rule  in  the  lumbar  region,  and  usually  tends 
when  traced  upwards  to  gradually  confine  itself  to  the 
columns  of  Goll.    In  slight  cases,  only  the  posterior  root-zone 
may  be  degenerated  in  the  lumbar  region.    The  sclerosis  is 
characterised  by  wasting  of  nerve  fibres  and  overgrowth  of 
interstitial  tissue.    The  loss  of  the  medullary  sheaths  of  the 
nerve  fibres  which  have  wasted  or  vanished,  and  the  increase 
of  interstitial  tissue,  account  both  for  the  translucent  grey 
appearance  (grey  degeneration),  and  the  increased  firmness 
(sclerosis)  of  the  degenerated  white  columns.  Lissauer's 
tract  usually,  and  the  direct  cerebellar  and  ascending  antero- 
lateral tracts  in  some  cases  are  also  affected.    The  posterior 
nerve  roots  are  atrophied  as  far  as  the  gangha.    In  some 
cases,  the  afferent  fibres  of  the  peripheral  nerves  degenerate, 
chiefly  at  their  peripheral  ends.    Occasionally  the  cells  of 
Clarke's  column  and  of  the  anterior  horn  undergo  atrophy. 
The  optic  nerves  and  the  nuclei  of  the  motor  cranial  nerves 
may  also  suffer.    Disease  has  been  found  in  the  posterior 
root  gangha  which  contain  the  trophic  cells  of  the  principal 
fibre  systems  which  degenerate,  but  not  so  constantly  as 
might  have  been  anticipated.  It  is  intelligible  that  the  distal 
portions  of  the  axons  should  show  signs  of  degeneration  sooner 
than  the  parts  nearer  the  trophic  cells  or  the  cells  themselves. 

The  disease  is  to  be  regarded  as  due  usually  to  a  syphilitic 
toxin  which  causes  a  premature  decay  of  certain  afferent 
neurons,  and  especially  of  afferent  neurons  from  the  muscles  ; 
namely,  the  afferent  muscle  nerves  which  nm  in  the  peri- 
pheral nerves,  and  the  continuations  of  the  same  in  the 
posterior  columns  of  the  cord.  The  nutrition  of  these  fibres 
IS  controlled  by  cells  in  the  ganglia  of  the  posterior  roots. 
Frequently,  however,  within  the  cranium,  and  occasionally 
m  the  spmal  cord,  motor  structures  also  suffer. 

Symptoms.— It  is  possible  to  recognise  three  stages  :  the 
pre-ataxic,  the  ataxic,  and  the  paralytic  ;  but  fortunately  a 
very  large  proportion  of  cases  do  not  pass  beyond  the  second 
stage,  or  the  transition  between  the  first  and  second  stages. 

One  of  the  earliest  symptoms  is  pain  in  both  legs,  some- 
times shght  and  suggestive  of  rheumatism,  but  often  momen- 
tary, recurring,  and  of  great  severity  {lightning  pains).  The 
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pains  may  involve  a  portion  of  the  limbs,  or  may  shoot  along 
their  whole  length.    They  may  be  influenced  by  the  tem- 
perature of  the  atmosphere,  and  are  very  irregular  in  their 
recurrence.    These  brief  pains  may  be  either  superficial  or 
deep-seated.    The  former  give  rise  to  tenderness  of  the  skin, 
even  though  there  is  analgesia  at  that  part.    The  latter  last 
slightly  longer  than  the  momentary  lightning  pains.  Both 
are  most  common  in  the  legs.  Other  pains  of  tabes  are  more 
persistent,  and  may  last  for  hours,  days,  or  even  months. 
They  are  most  common  in  the  trunk,  and  are  usually  deep- 
seated,  though  one  of  them— the  girdle  sensation— is  often 
superficial.    They  include  an  agonising  muscular  pain,  and 
widely  diffused  pains  or  parssthesiae.    Gowers  has  described 
a  tabid  or  tabetic  neuralgia,  where  the  pains  are  the  only  pro- 
minent symptom,  even  the  knee-jerk  being  preserved. 

Sensation  may  be  disturbed  in  the  feet,  so  that  the  patient 
feels  as  if  he  were  standing  on  a  soft  carpet  instead  of  a 
wooden  floor.    There  may  be  blunting  of  sensibility  in  the 
legs,  especially  for  pain  and  temperature.    Common  mus- 
cular sensibility  may  be  impaired  or  lost,  so  that  compres- 
sion or  electrical  stimulation  of  the  muscles  may  not  be 
perceived.    Loss  of  the  sense  of  posture  underlies  the  dis- 
order of  movement  known  as  ataxy.    The  conduction  of 
sensory  impressions  from  the  legs  may  be  delayed  for  a 
second  or  two.    Thus,  in  one  case  a  pin-prick  was  not  felt 
till  two  seconds  had  elapsed,  but  it  continued  to  be  felt  for 
eight  seconds  after  the  pin  was  withdrawn.    The  prick  of  a 
pin  in  one  place  may  be  referred  by  the  patient  to  another 

part  (allochiria). 

The  cutaneous  reflexes  suffer  along  with  cutaneous  sensi- 
bility. ^       X  •  i.- 

A  girdle  sensation  is  common.    The  sense  of  constriction  is 

usually  about  the  level  of  the  epigastrium,  but  may  be  lower 

or  higher.  ,  . .  ,  , 

The  knee-jerks  are  almost  alwavs  lost  when  the  patient 

comes  under  observation.    The  loss  is  attributable  to  damage 

to  the  afferent  muscle  nerves. 

Inco-ordination  or  ataxy  in  standing  and  walking  is  a  cliai- 

acteristic  symptom  in  well-marked  cases,  but  in  the  early 
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stages  it  is  recognised  only  by  special  tests.  It  also  is  due 
mainly  to  degeneration  of  the  afferent  muscle  nerves,  though 
possibly  in  part  to  loss  or  retardation  of  afferent  impulses 
from  joints,  tendons  and  skin.  The  unsteadiness  is  brought 
out,  or  if  present  is  more  clearly  demonstrated,  if  the  patient 
stands  with  his  feet  close  together  and  shuts  his  eyes  {Rom- 
berg's symptom),  or  if  he  tries  to  walk  along  the  floor  on  a 
single  plank,  or  tries  to  walk  backwards,  or  turns  round 
quickly.  He  may  himself  have  noticed  a  similar  difficulty 
when  washing  his  face.  In  walking,  if  the  ataxy  is  severe, 
the  feet  are  not  placed  in  position  in  an  orderly  manner,  but 
are  flung  forwards  with  unnecessary  force.  The  patient 
has  to  watch  carefully  where  he  is  stepping;  or,  to  avoid  this 
inconvenience,  he  guides  himself  by  the  aid  of  two  sticks. 
The  excessive  effort  involved  in  this  embarrassed  mode  of 
progression  naturally  reduces  the  distance  to  which  the 
patient  is  able  to  walk ;  but  if  his  legs  are  tested  as  he  lies 
in  bed,  they  will  be  found  to  possess  their  full  power. 

Another  very  important  symptom  is  hypotonus,  viz., 
diminution  or  loss  of  muscular  tone.  The  normal  tone  or 
tonic  contraction  of  the  muscles,  which  accounts  for  the 
perceptible  involuntary  resistance  to  passive  movement, 
depends  upon  the  integrity  of  a  reflex  arc  whose  centre  is 
in  the  cord.  In  tabes  the  afferent  part  of  this  arc  is  damaged, 
and  the  affected  limbs  are  unduly  flaccid.  Like  the  loss  of 
the  knee-jerks,  the  muscular  anaesthesia,  and  the  ataxy,  hypo- 
tonus depends  upon  damage  to  the  afferent  muscle  nerves. 

The  bowels  and  bladder  are  usually  affected.  Difftculty 
and  delay  in  evacuation  of  the  bladder,  retention  of  urine, 
and  incontinence  of  urine  are  all  common.  Constipation  is 
the  rule,  and  may  be  very  troublesome.  The  sexual  functions 
are  usually  impaired. 

Ocular  symptoms  are  also  common.  The  Argyll-Robertson 
pupil  (the  pupil  contracting  when  a  near  object  is  looked  at, 
but  not  when  exposed  to  light)  is  almost  always  present 
{reflex  iridopiegia).  The  pupils  are  sometimes  small  {spinal 
myosis),  and  may  fail  to  dilate  on  painful  stimulation  of  the 
skin  of  the  neck  {cutaneous  iridopiegia).  Diplopia  and  ptosis 
may  be  present,  either  as  transient  or  as  lasting  symptoms. 
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Primary  opiic  atrophy  with  restriction  of  the  visual  fields  is 
present  in  a  small  proportion  of  cases,  and  is  often  early. 

Visceral  crises  are  common  in  connection  with  the  stomach, 
and  are  characterised  by  epigastric  pain  with  or  without 
vomiting  ;  the  pain  may  amount  to  agony.  Slight  disturb- 
ances of  the  kind  may  be  among  the  earliest  symptoms. 
Crises  occasionally  involve  the  larynx  (the  features  being 
weakness  of  the  abductors,  spasm  and  cough),  rectum  and 
other  parts. 

Trophic  disturbances  are  seen  chiefly,  but  not  only,  when 
the  disease  is  advanced.    Perforating  ulcer  of  the  foot  is  a 
chronic  painless  process  which  develops  in  the  sole,  especially 
over  the  first  metatarso-phalangeal  joint,  often  after  the 
paring  down  of  some  callosity.    The  bones  may  become 
unduly  brittle,  so  that  spontaneous  fractures  may  occur. 
Charcot's  joint  disease  {tabid  arthropathy)  is  characterised  by 
enlargement  of  the  ends  of  the  bones,  damage  to  the  articular 
surfaces,  and  sometimes  effusion,  changes  which  in  some 
ways  closely  resemble  those  of  osteo-arthritis.i    The  condi- 
tion is  most  common  in  the  knee,  elbow,  ankle  and  tarsus, 
and  is  attended  by  remarkably  little  suffering.    This  arthro- 
■  pathy,  occurring  in  the  tarsus,  constitutes  the  tabid  foot 
{tabetic  foot).    It.  differs  from  most  diseases  of  joints  in 
respect  that  the  mobility  may  be  much  increased.    In  one 
patient  it  involved  the  hip,  knee  and  foot  in  one  limb.  The 
condition  may  undergo  great  improvement  and  perhaps 
complete  cure".    Loss  of  hair,  nails  and  teeth,  local  sweatmg, 
ecchymoses  and  herpes  may  occur,  sometimes  in  association 
with  attacks  of  pain.    In  advanced  cases,  muscular  atrophy 
may  occur  from  invasion  of  the  anterior  horns.    When  this 
involves  certain  muscles  which  act  upon  the  foot,  a  variety 
of  club-foot  is  produced,  known  as  tabid  club-foot ;  this  must 
be  distinguished  from  the  tabid  foot  already  mentioned. 

In  some  cases,  though  generally  not  for  many  years,  the 
patient  becomes  unable  to  walk.  This  is  due  chiefly  to 
extreme  ataxy,  and  may  be  styled  the  paralytic  stage.  Occa- 
sionally an  acute  or  subacute  exacerbation  of  the  disease 
develops,  but  this  may  be  recovered  from.  General  paralysis 
1  Arthropathy  is  occasionally  observed  also  in  syringomyeha. 


DISEASES  OF  THE  SPINAL  CORD 


713 


of  the  insane  and  tabes  dorsalis  often  coexist,  the  two  having 
a  simihir  relationship  to  syphihs.  If  the  disease  extends  up 
to  the  posterior  roots  connected  with  the  cervical  enlarge- 
ment of  the  cord,  corresponding  symptoms  will  arise  in  con- 
nection with  the  upper  limbs.  The  territory  of  the  ulnar 
nerve  is  usually  first  invaded,  since  it  arises  from  the  lower 
roots  of  those  which  enter  the  brachial  plexus. 

Diagnosis. — The  pains  in  the  legs  are  apt  to  be  mistaken 
for  rheumatism,  but  such  a  mistake  on  the  part  of  a  medical 
man  is  inexcusable.  The  knee-jerks  and  pupils  must  be 
examined,  the  power  of  standing  steadily  tested,  and  the 
condition  of  the  sphincters  ascertained. 

Sciatica  is  unilateral,  whereas  the  pains  of  tabes  are 
bilateral. 

In  most  cases  of  multiple  neuritis,  there  is  as  much  weak- 
ness as  inco-ordination,  whereas  in  tabes  there  is  inco-ordina- 
tion  or  ataxy  without  paralysis  of  the  legs.  In  neuritis,there 
is  often  tenderness  of  the  muscles  and  nerves.  In  excep- 
tional cases,  alcohol,  arsenic  and  the  diphtheria  toxin,  though 
usually  involving  motor  nerves,  give  rise  to  ataxy,  with  loss 
of  the  knee-jerks,  and  without  motor  palsy.  In  these  rare 
cases  the  muscles  may  possibly  be  tender,  and  the  reflex 
iridoplegia  and  involvement  of  the  bowels  and  bladder  are 
likely  to  be  absent.  If  the  history  can  be  obtained,  it  may 
explain  the  case  at  once. 

In  ataxic  paraplegia,  the  knee-jerks  are  preserved. 

Hereditary  ataxy  begins  in  early  life,  and  is  accompanied 
by  nystagmus,  changes  in  articulation,  spinal  curvature  and 
club-foot. 

In  cerebellar  disease,  the  inco-ordination  makes  the  patient 
reel  like  a  drunken  man  ;  the  ataxy  is  quite  different  from 
that  of  tabes.  Moreover,  the  knee-jerk  is  usually  present, 
and  there  are  often  head  symptoms  such  as  headache, 
vomiting  and  optic  neuritis. 

The  risk  of  misinterpreting  the  pains  in  the  legs  has  been 
alluded  to  ;  the  same  warning  is  applicable  with  regard  to 
attacks  of  gastric  disturbance  in  men. 

Prognosis.— Complete  recovery  is  not  to  be  expected,  but 
arrest  of  the  progress  of  the  disease  in  the  early  or  pre-ataxic 
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stage  is  extremely  common,  and  even  patients  who  are 
seriously  disabled  and  suffer  terribly  may  improve  greatly. 
A  patient  may  recover  so  far  as  to  get  rid  of  every  symptom 
that  troubled  him,  or  of  every  symptom  except  one — say  a 
girdle  sensation.  Such  individuals  may  relapse  after  months 
or  years.  Much  will  depend  on  their  subsequent  mode  of 
life.  The  first  stage  therefore  may  last  for  many  years. 
When  optic  atrophy  is  present  at  an  early  period,  the  spinal 
symptoms  seldom  advance  far. 

Tabes  itself  seldom  causes  death,  but  unless  the  bladder  is 
carefully  watched,  and,  if  need  be,  regularly  emptied  by  the 
catheter,  the  patient  runs  the  risk  of  acquiring  fatal  kidney 
disease  in  consequence  of  retention  of  urine.  Overflow  in- 
continence must  not  be  mistaken  for  simple  incontinence.  In 
rare  cases,  valvular  heart  disease  (possibly  syphilitic), 
trophic  lesions,  or  lar3mgeal  palsy  may  be  fatal. 

Treatment.— Mental  and  bodily  fatigue  and  aU  excesses 
must  be  avoided,  but  the  patient  should  continue  at  his 
usual  occupation  if  this  is  practicable.  Antisyphilitic 
remedies  need  not  be  tried  unless  the  infection  took  place 
within  a  very  few  years.  Among  the  drugs  that  may  be 
employed  with  a  view  to  arrest  the  progress  of  the  disease 
are  arsenic,  strychnine,  silver  nitrate  and  beUadonna-  The 
arsenic  and  strychnine  may  be  given  in  doses  of  5  minims  of 
the  official  solutions.  The  silver  nitrate  must  not  be  used  for 
more  than  a  few  weeks  at  a  time  in  case  argyria  should  set  in. 

The  pains  and  crises  may,  if  very  severe,  require  a  hypo- 
dermic injection  of  morphine  to  make  them  tolerable,  but 
it  is  preferable  to  use  acetanilide  or  antifebrin  (a  single  dose 
of  10  grains),  phenazone  or  antipyrin  (20  grains),  or  phen- 
acetin  (10  grains).  Superficial  pains  may  be  relieved  by 
local  applications  of  aconite  liniment,  or  of  chloroform  on  hnt 
covered  with  gutta-percha  tissue  ;  or  cocaine  may  be  mjected 
hypodermically  at  the  seat  of  pain.  Gowers  recommends 
the  application  for  ten  minutes  or  longer  of  the  positive 
electrode  of  a  galvanic  battery  saturated  with  cocaine  solu- 
tion' (6  to  10  per  cent.).  Gowers  further  recommends 
aluminium  chloride  (5  to  10  grains  thrice  daily)  as  an  agent 
which  tends  to  diminish  the  frequency  as  well  as  the  severit) 


DISEASES  OF  THE  SPINAL  CORD 


715 


of  the  pains.  Ammonium  chloride  and  the  saUcylates  have 
occasionally  been  found  helpful  in  this  way. 

Nitrite  of  am}^  may  be  used  for  laryngeal  crises.  Con- 
stipation may  be  treated  by  cascara  or  by  aloes  and  iron 
with  belladonna  and  nux  vomica  in  pill.  The  bladder  must 
have  careful  attention .  Once  the  disease  becomes  stationary, 
the  patient,  if  he  suffers  from  ataxy,  should  have  a  course  of 
exercises  designed  to  re-educate  the  co-ordination  of  move- 
ment in  the  limbs.  Orthopaedic  apparatus  will  be  required 
in  some  cases. 


(2)'  Chronic  Spinal  Muscular  Atrophy.  (Progressive 
Muscular  Atrophy.  Wasting  Palsy.  Creeping 
Paralysis.  Duchenne  -  Aran  Type  of  Muscular 
Atrophy). 

Definition. — A  disease  characterised  by  progressive  weak- 
ness and  wasting  of  muscles  in  consequence  of  degeneration 
of  the  neurons  in  the  lower  segment  of  the  motor  path. 

The  designation  progressive  muscular  atrophy  is  usually 
reserved  for  cases  in  which  the  muscles  of  the  limbs  suffer 
first.  But  one  form  of  bulbar  paralysis  is  an  exactly  analo- 
gous condition,  the  affected  neurons  being  connected  with 
the  medulla  oblongata  instead  of  with  the  spinal  cord. 
Similarly  chronic  progressive  ophthalmoplegia  is  due  to  de- 
generation of  corresponding  neurons  connected  with  the 
pons  Varolii  and  crus  cerebri. 

Charcot  taught  that  in  addition  to  this  disease,  in  which 
the  lower  motor  neurons  are  degenerated,  there  is  another  in 
which  both  upper  and  lower  neurons  are  degenerated,  and 
he  gave  to  the  latter  form  the  name  amyotrophic  lateral 
sclerosis.  There  is- good  reason  to  believe,  however,  that  in 
almost  all  cases  both  neurons  are  degenerated,  though  the 
degeneration  of  the  lower  neurons  prevents  the  symptoms 
of  degeneration  of  the  upper  neurons  from  becoming  fully 
manifested.  As  a  rule,  therefore,  cases  that  are  recognised 
dmically  as  progressive  muscular  atrophy  are  really  "anatomi- 
cally wliat  Charcot  would  have  called  amyotrophic  lateral 
sclerosis.    The  symptoms  vary  in  different  cases  according 
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as  the  lesion  preponderates  in  the  upper  or  in  the  lower 
neurons. 

Etiology. — Males  suffer  more  than  females.  The  disease 
seldom  begins  before  the  age  of  twenty-five.  Habitual 
exposure,  anxiety  and  lead  poisoning  are  occasional  causes. 
But  in  many  instances  no  cause  can  be  traced. 

There  is  a  rare  variety  of  degeneration  of  the  lower  or 
spinal  motor  neurons  which  occurs  in  families  or  in  isolated 
cases.  It  begins  about  the  end  of  the  first  year,  and  leads 
to  almost  complete  paralysis  and  death  by  the  age  of  five 
or  six.  It  forms  a  connecting  link  with  idiopathic  mus- 
cular atrophy,  inasmuch  as  the  wasting  begins  at  the  hip, 
trunk  and  thigh,  and  progresses  towards  the  distal  ends  of 
the  limbs.  It  may  even  be  met  with  in  later  childhood  and 
adolescence,  and  in  some  instances  the  cerebral  or  upper 
motor  neurons  are  also  involved. 

Morbid  Anatomy.— There  is  great  wasting  or  complete 
disappearance  of  the  large  motor  cells  in  the  anterior  horns 
of  the  spinal  cord  at  the  level  corresponding  to  the  wasted 
muscles.  The  anterior  root-fibres  and  the  motor  fibres  of 
the  peripheral  nerves  are  wasted.  The  muscular  fibres  are 
narrowed,  degenerated  or  lost  altogether.  In  addition  to 
the  changes  in  the  anterior  horns  there  is  generally  grey 
degeneration  of  the  crossed  and  direct  pyramidal  tracts  (the 
lesion  of  both  neurons  corresponding  to  amyotrophic  laterai 
sclerosis).  This  can  often  be  traced  up  as  high  as  the  bulb, 
and  has  sometimes  been  traced  to  the  origin  of  the  upper 
neurons  in  the  cortex.  There  is  frequently  atrophy  of  the 
cells  in  the  motor  nuclei  of  the  medulla  [bulbar  paralysis), 
corresponding  to  the  atrophy  of  the  cells  in  the  anterior 

cornua  of  the  cord.  ir  ^  . 

Symptoms.— The  disease  almost  always  shows  itselt  tirsT 
in  the  upper  limbs,  usually  in  the  hands,  but  sometimes  in 
the  shoulder  muscles.  There  is  very  gradual  wastmg  of  the 
muscles  with  weakness  in  proportion  to  the  wastmg.  The 
intrinsic  muscles  of  the  hand  suffer  early,  so  that  the  thenar 
and  hvpothenar  eminences  and  the  interosseous  tissues 
waste,  and  the  bones  become  conspicuous.  Adduction  and 
abduction  of  the  digits  and  opposition  of  the  thumb  are 
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impaired  or  lost.  Under  the  continuous  tonic  action  of  the 
long  muscles,  which  are  no  longer  resisted  by  the  small 
muscles,  over-extension  is  induced  at  the  metacarpo-phalan- 
geal  joints  with  flexion  at  the  interphalangeal  articulations, 
so  that  the  claw-hand  {main  en  griff e,  griffin-claw)  is  evolved. 
The  thumb  tends  to  be  drawn  back  into  the  same  plane  as  the 
other  digits,  so  that  the  hand  resembles  that  of  an  ape. 
The  long  muscles  of  the  digits  and  of  the  wrist  suffer  to  a 
less  extent.  The  muscles  of  the  shoulder  girdle  and  upper 
arm  often  suffer  early,  beginning  with  the  deltoid. 

The  affected  muscles  show  an  increase  of  mechanical 
irritability,  so  that  when  they  are  struck,  a  bundle  of  fibres 
contracts.  They  are  often  the  seat  of  fibrillation,  a  spon- 
taneous twitching  of  small  bundles  of  fibres.  Fibrillation 
may  precede  wasting.  Galvanic  and  faradic  irritability 
gradually  declines  as  the  muscular  tissue  wastes.  The 
tendon -reflexes  in  connection  with  the  atrophied  muscles 
disappear. 

The  disease  spreads  to  the  muscles  of  the  neck,  and  of  the 
back  and  front  of  the  thorax,  including  the  intercostals. 
The  platysma  always,  and  the  face  muscles  and  upper  part 
of  the  trapezius  usually  escape.  The  legs  also  escape 
wasting  as  a  rule. 

Ocular  and  visceral  symptoms  are  seldom  observed. 

Bulbar  paralysis  is  a  frequent  comphcation.  It  is  really 
due  to  an  upward  spread  of  the  degenerative  process  in  the 
cerebro-spinal  axis. 

Occasionally  rheumatic-like  pains  may  be  complained  of  , 
but  in  the  main  the  disease  is  an  affection  of  purely  motor 
elements,  and  the  few  pains  are  possibly  due  to  overwork  of 
muscles  already  enfeebled.    Sensation  is  unaffected. 

Though  the  disease  ultimately  involves  both  sides,  it  occa- 
sionally progresses  in  one  hand  for  a  considerable  time  before 
it  appears  in  the  other.  Moreover,  the  condition  may  for  a 
time  assume  the  aspect  of  subacute  anterior  poliomyelitis  with 
paralysis  in  excess  of  wasting,  and  with  changes  in  the 
electrical  reactions. 

The  symptoms  which  have  been  described  are  indicative 
of  disease  in  the  lower  motor  neurons.    But  occasionally  the 
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disease  of  the  upper  neurons  may  be  in  advance  of  that  in 
the  lower,  so  that  the  affected  muscles  may  be  firm  thougli 
wasted,  and  the  tendon  jerks  may  be  preserved  or  even 
increased. 

In  the  legs  there  is  sometimes  weakness  without  wasting 
{spastic  paraplegia). 

Diagnosis. — This  is  usually  easy  unless  in  an  early  stage 
when  the  wasting  involves  only  a  few  muscles.  The  in- 
sidious onset,  the  progressive  tendency,  the  place  of  com- 
mencement, the  gradual  extension  to  other  muscles,  the 
limitation  to  motor  elements,  and  the  age  of  the  patient  are 
the  principal  points. 

In  syringomyelia  and  pachymeningitis,  there  is  sensory 
disturbance. 

Idiopathic  muscular  atrophy  is  probable  if  the  disease  begins 
before  twenty,  and  if  other  members  of  the  family  are  affected. 

In  lead  palsy,  the  paralysis  usually  takes  the  form  of  wrist- 
drop, but  in  some  cases  it  closely  resembles  the  disease  now 
under  consideration.  The  occupation  of  the  patient,  the 
presence  of  a  lead-line  on  the  gums,  and  a  history  of  colic 
will  make  the  diagnosis  clear. 

Prognosis.— The  disease  is  usually  progressive,  but  may 
become  stationary,  though  often  only  at  a  late  stage.  Such 
patients,  reduced  to  skin  and  bone,  constitute  some  of  the 
'  hving  skeletons  '  exhibited  in  museums.  Bulbar  paralysis 
is  a  common  cause  of  death  by  interfering  with  deglutition 
and  respiration.  The  latter  is  also  hampered  by  the  involve- 
ment of  the  intercostal  muscles,  and  sometimes  of  the 
diaphragm.  Respiratory  diseases  are  in  this  way  rendered 
very  formidable,  and  food  may  get  into  the  air-passages. 

Treatment.— Mental  and  bodily  fatigue  and  undue  ex- 
posure should  be  avoided.  Arsenic  may  be  given  internally, 
and  massage  and  galvanism  may  also  be  tried.  Otherwise 
the  best  treatment  is  that  recommended  by  Gowers,  viz., 
the  hypodermic  injection,  once  daily,  at  any  place,  of  the 
nitrate  of  strychnine.  The  dose  is  of  a  grain  to  begin 
with,  and  should  be  increased  up  to  ^  or  ^V-  This  measuie 
must  be  persevered  with  for  a  year  or  two,  with  occasional 
short  intermissions. 
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(3)  Primary  Spastic  Paraplegia  (Spastic  Spinal 
Paralysis.    Primary  Lateral  Sclerosis). 

Definition. — A  disease  characterised  by  symptoms  point- 
ing to  a  primary  degeneration  of  the  upper  motor 
neurons. 

Etiology. — The  disease  generally  begins  in  the  first  half  of 
adult  life.  The  sexes  are  almost  equally  liable.  Concussion 
of  the  spine,  repeated  exposure,  lead,  gout,  syphilis,  influ-' 
enza  and  other  infections  have  been  regarded  as  causes. 
A  family  or  hereditary  group  may  be  distinguished  in  which 
the  same  symptoms  occur  in  several  members  of  a  family 
and  in  several  generations,  both  in  young  children  and  in 
adults.  This  variety  resembles  one  form  of  cerebral  diplegia 
except  in  so  far  as  the  decay  of  the  neurons  begins  at  puberty 
or  later,  instead  of  in  infancy. 

Morbid  Anatomy.— This  has  not  yet  been  satisfactorily 
demonstrated,  and  the  lesion  is  largely  a  matter  of  inference. 
This  is  partly  because  the  disease  does  not  cause  death, 
and  partly  because  degeneration  is  rarely  limited  to  the 
lateral  columns.  In  one  case  of  spastic  paraplegia,  no 
change  was  found  in  the  cord  after  death.  Gowers  accord- 
ingly suggests  that  the  degeneration  begins  in  the  termina- 
tions of  the  axons  of  the  upper  neurons  in  the  grey  matter  of 
the  cord.  If  it  were  limited  to  this  part  it  could  scarcely 
be  detected.  Erb,  who  first  described  the  disease  in  1875, 
still  holds  that  the  lesion  is  a  grey  degeneration  of  the  pyra- 
midal tracts,  but  he  admits  that  the  sclerosis  is  not  always 
strictly  confined  to  these  tracts. 

Symptoms.— The  first  symptom  is  weakness  of  the  legs 
which  sets  in  very  gradually.  The  limbs  feel  heavy  and  get 
tired  too  readily.  Even  for  years,  however,  the  patient 
may  be  able  to  walk  considerable  distances.  The  legs  are 
stiff  and  become  in  course  of  time  the  seat  of  '  clasp-knife 
rigidity,  through  the  severe  extensor  spasm  at  the  knees, 
rhe  knee-jerks  are  exaggerated  and  ankle  clonus  is  present 
Ihe  plantar  reflex  is  extensor  in  type  (Babinski's  sign).  The 
muscles  are  well  nourished.  Tiie  patient  walks  with  his  legs 
rigidly  extended,  and  drags  his  feet  on  the  ground  The 
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arms  also  in  some  cases  suffer  from  weakness  and  rigidity. 
The  cutaneous  reflexes  are  exaggerated. 

The  cranial  nerves,  the  sphincters,  and  sensation  often 
escape  altogether,  but  occasionally  there  are  observed  diffi- 
culty in  swallowing  and  speaking,  impaired  action  of  the 
sphincters,  and  pains  or  numbness  in  the  limbs  or  trunk. 
There  are  no  trophic  changes. 

This  disease  is  sometimes  associated  with  general  paralysis 
of  the  insane. 

Diagnosis.— In  a  typical  case  the  syndrome  or  symptom- 
group  consists  of  four  phenomena  only  :  weakness  of  the 
legs,  rigidity  of  the  muscles,  exaggeration  of  the  tendon- 
reflexes,  and  the  extensor  type  of  plantar  reflex.  Genuine 
examples  of  the  disease  seem  to  be  rare.  Cases  which  corre- 
spond clinically  to  primary  lateral  sclerosis  are  apt  to  be 
found  after  death  to  be  something  else,  such  as  insular 
sclerosis,  old  myeUtis,  amyotrophic  lateral  sclerosis,  cerebral 
diplegia,  or  cerebral  tumour. 

It  is  important  to  keep  separate  from  primary  lateral 
sclerosis  the  infantile  form  of  spastic  paralysis  which  dates 
from  childhood  or  from  birth. 

Spastic  paraplegia  may  be  secondary  to  myelitis,  or  to  com- 
pression of  the  cord,  but  the  history,  mode  of  onset,  examma- 
tion  of  the  spine,  and  associated  symptoms  should  remove 
doubt. 

In  ataxic  paraplegia  there  is  inco-ordination. 

Hysteria  may  give  rise  to  spastic  paralysis  of  the  legs  with 
exaggerated  knee-jerks  and  even  ankle  clonus.  But  here 
the  plantar  reflex  is  likely  to  be  normal  or  absent,  and  not 
extensor  ;  sensory  disturbance  may  also  be  present ;  the 
onset  is  rapid  or  even  sudden  ;  and  other  evidences  of  hysteria 

may  be  present. 

Prognosis.-There  is  practically  no  danger  to  life.  The 
disease  after  a  time  may  cease  to  progress.  After  the  typical 
symptoms  develop,  the  case  may  remain  unchanged  or  a 
quarter  of  a  century.  In  rare  instances,  practically  aU  the 
muscles  of  the  body  become  involved  and  the  patient  may 

die  of  exhaustion.  , 
Treatment.-Complete  rest  should  be  tried  for  a  time,  and 
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over-exertion  must  always  be  avoided.  Nerve  tonics,  such 
as  arsenic  and  silver  nitrate,  with  friction  of  the  muscles, 
may  be  employed.  Iodide  of  potassium  and  cod-hver  oil 
have  also  been  recommended.  It  may  be  desirable  to  give 
remedies  for  the  purpose  of  lessening  spasm  ;  among  those 
which  should  have  a  trial  are  hyoscine  hydrobromide, 
potassium  bromide,  and  cannabis  indica. 

(4)  Syphilitic  Spinal  Paralysis. 

This  disease  was  differentiated  by  Erb  in  1892  from  spastic 
spinal  paralysis.  It  presents  the  typical  clinical  features  of 
the  latter  disease,  viz.,  the  weakness  of  the  legs,  the  muscular 
rigidity,  the  exaggeration  of  the  tendon  reflexes,  and 
Babinski's  sign,  with  other  phenomena  in  addition.  Firstly, 
it  is  almost  confined  to  syphilitic  subjects  ;  the  symptoms 
may  set  in  several  years  or  many  years  after  infection.  At 
the  same  time  injury,  exposure,  excesses,  etc.,  may  be  con- 
tributory causes.  Secondly,  the  function  of  the  bladder  is 
disturbed  ;  there  is  incontinence  and  sometimes  retention  of 
urine.    Thirdly,  there  is  a  slight  disturbance  of  sensation. 

The  onset  is  usually  insidious,  and  the  bladder  trouble  is 
frequently  the  first  symptom. 

Morbid  Anatomy. — The  lesion  is  a  combined  system 
disease,  a  primary,  symmetrical  sclerosis  of  several  fibre 
systems  in  the  cord.  The  tracts  principally  involved  are  the 
lateral  pyramidal  tracts,  the  direct  cerebellar  tracts,  the 
tracts  of  Gowers,  the  columns  of  Goll  and  in  part  the  columns 
of  Burdach. 

Diagnosis.— The  disease  is  distinguished  from  spastic 
spinal  paralysis  {primary  lateral  sclerosis)  by  the  affection  of 
the  bladder  and  the  disturbance  of  sensation  ;  from  transverse 
myelitis  by  the  incompleteness  of  the  motor  and  sensory 
paralysis,  and  by  the  absence  of  cystitis  and  bedsores  ;  and 
from  meningitis  by  the  absence  of  root  symptoms. 

Prognosis.— Recovery  is  likely  to  be  incomplete  at  the  best, 
but  considerable  improvement  may  take  place.  Some  cases, 
however,  die  from  acute  or  subacute  exacerbations. 

Treatment. — Erb  recommends  prolonged  and  energetic 
treatment  with  mercury  and  potassium  iodide,  but  care 
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must  be  taken  not  to  undermine  the  general  health  by  such 
measures.  Arsenic,  strychnine  and  silver  internally,  with 
massage  of  the  affected  limbs,  may  also  be  employed. 

(5)  Ataxic  Paraplegia  (Combined  Lateral  and 
Posterior  Sclerosis). 

Etiology. — The  disease  is  most  common  in  males  in  the 
prime  of  life.  Exposure,  concussion  of  the  spine  and  sexual 
excess  are  occasional  causes.  Syphilis  is  rarely,  if  ever,  a 
cause.    In  many  cases  no  cause  can  be  recognised. 

Morbid  Anatomy.— There  is  sclerosis  in  the  posterior  and 
lateral  columns.  The  lesion  in  the  former  accounts  for  the 
ataxy,  and  that  in  the  latter  for  the  paraplegia.  The  pos- 
terior sclerosis  differs  from  that  of  locomotor  ataxy  first  in 
not  being  specially  marked  in  the  lumbar  region,  and 
secondly  in  not  being  specially  intense  in  the  posterior  root- 
zone.  By  these  facts  the  preservation  of  the  knee-jerk  can 
be  explained.  Moreover,  the  lateral  sclerosis  is  often  not 
strictly  confined  to  the  pyramidal  tract,  but  may  extend 
further  forwards  and  involve  the  dorsal  and  ventral  cere- 
bellar tracts,  the  direct  pyramidal  tract,  and  the  antero- 
lateral efferent  tract.  The  lesions,  therefore,  in  this  disease 
are  not  strictly  systemic. 

Tt  is  now  known  that  many  cases  which  correspond 
clinically  to  ataxic  paraplegia  are  really  examples  of  insular 
sclerosis.  This  fact  may  emerge  through  the  development 
later  on  of  symptoms  which  point  definitely  to  insular 
sclerosis,  or  it  may  only  be  ascertained  at  the  autopsy. 

Symptoms.— The  symptoms,  as  Gowers  points  out,  are 
those  of  spastic  paraplegia,  plus  inco-ordination.  The  legs 
suffer  first  but  the  arms  may  be  involved  later  on.  Weak- 
ness and  ataxy  set  in  gradually.  The  ataxy  becomes  well 
marked  and  is  apt  to  suggest  tabes,  but  the  deep  reflexes, 
including  the  knee-jerk,  are  exaggerated. 

Girdle  sensation,  pains  ui  the  legs,  and  loss  of  sensation 
are  rare     The  sphincters  are  sometimes  involved. 

Prognosis  —This  is  similar  to  that  of  spastic  paraplegia. 
The  disease  scarcely  tends  to  shorten  life,  but  there  is  perhaps 
more  danger  from  neglect  of  the  bladder  than  in  spastic 
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paralysis.  Watch  should  always  be  kept  for  the  appearance 
of  nystagmus,  intention-tremor,  or  involvement  of  the  cranial 
nerves,  since  any  of  these  would  involve  a  revision  of  the 
diagnosis  and  prognosis. 

Treatment. — This  also  resembles  that  of  spastic  paraplegia. 

(6)  Hereditary  Ataxy  (Friedreich's  Ataxy.  Heredi- 
tary Ataxic  Paraplegia.    Family  Ataxy). 

This  is  a  form  of  ataxic  paraplegia  which  differs  from  the 
ordinary  form  in  occurring  in  several  members  of  a  family 
and  in  commencing  at  an  early  age.  It  is  rarely  inherited 
directly,  and  indeed  its  early  onset  usually  makes  marriage 
impossible  ;  but  among  the  ancestors  there  may  be  a  history 
of  epilepsy,  insanity,  or  some  other  neurosis.  The  two  sexes 
are  equally  liable.  The  commencement  is  usually  in  child- 
hood, sometimes  in  adolescence. 

Morbid  Anatomy. — There  is  sclerosis  in  the  posterior,  and 
to  a  less  extent  in  the  lateral  and  anterior  columns.  The 
posterior  columns  are  affected  from  the  lumbar  region 
upwards  as  in  tabes,  but  the  posterior  roots  and  Lissauer's 
tracts  seem  often  to  escape.  The  direct  or  dorsal  cerebellar 
tract,  and  to  a  less  extent  the  lateral  pyramidal  tract,  are 
degenerated.  There  may  also  be  disease  of  the  cells  of 
Clarke's  column,  the  post-pyramidal  nuclei  and  the  h3^po- 
glossal  nucleus.  It  is  doubtful  whether  in  this  disease  the 
overgrowth  of  interstitial  tissue  can  be  regarded  as  secondary 
(as  it  is  in  tabes)  to  the  degeneration  of  the  neurons.  The 
two  morbid  processes  may  go  on  simultaneously  as  a  conse. 
quence  of  defective  developmental  power  in  the  neurons. 

Symptoms.— The  symptoms  generally  commence  in  child- 
hood and  without  obvious  cause.  Weakness  and  unsteadi- 
ness gradually  set  in  in  the  legs.  The  ataxy  is  not  like  that 
of  locomotor  ataxy,  but  more  reeling,  as  in  cerebellar  disease 
and  alcoholic  intoxication.  The  patient  keeps  his  legs  apart 
as  he  walks.  The  unsteadiness  is  not  always  increased  by 
closing  the  eyes.  The  weakness  and  inco-ordination  gradually 
mcrease  and  extend  to  the  upper  limbs.  The  head  and 
trunk  become  the  seat  of  oscillating  movements  when  the 
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patient  sits  up  or  attempts  any  movement.  The  knee- 
jerks  are  lost  early.  The  plantar  reflex  is  of  extensor 
type. 

Defective  articulation  from  involvement  of  the  tongue, 
nystagmus,  especially  on  lateral  deviation  of  the  eyes,  pes 
cavus  or  '  humped  foot '  (a  form  of  club-foot  with  shortening 
of  the  foot  and  great  hoUowing  of  the  instep),  and  lateral 
curvature  of  the  spine  are  other  symptoms.  Of  patients 
who  have  reached  puberty,  the  males  suffer  from  impotence, 
and  the  females  from  menstrual  disturbance. 

Marked  sensory  disturbance,  disorder  of  the  sphincters, 
pains,  optic  atrophy,  iridoplegia,  and  mental  disturbance  are 

all  absent  as  a  rule.  . 

Diagnosis.— Locomotor  ataxy  begins  in  adult  life,  and  is 
characterised  bv  pains  and  other  disturbances  of  sensation, 
as  well  as  by  reflex  iridoplegia,  bladder  troubles,  and  ataxic 
gait  ;  while  speech  defects,  nystagmus,  oscillations  of  the 
head  and  spinal  curvature  are  absent. 

Insular  sclerosis  often  occurs  before  adult  life  is  reached, 
and  may  be  associated  with  difliculties  of  speech,  nystagmus, 
and  oscillating  movements  of  the  trunk  and  head  ;  but  the 
knee-ierks  are  usually  exaggerated,  mental  disturbance  is 
common,  the  gait  is  spastic,  and  there  is  no  deformity  of 
the  foot  or  spine.  The  occurrence  of  more  than  one  case 
in  a  family  is  strong  evidence  in  favour  of  Friedreich  s 

Prognosis.— The  disease  is  progressive  and  incurable,  but 
has  little  tendency  to  cause  death. 
Treatment.— No  remedy  is  known. 


(7)  Hereditary  Cerebellar  Ataxy. 
This  is  a  disease  which  presents  symptoms  akin  to  those 
of  FrLLich's  ataxy,  but  difes  from  it  m  the  following 
rpsnects  It  generally  begins  after  twenty  years  of  age,  the 
'^Te^^s  J  e..Jr.iee.,  and  optic  atropliy  is  commo. 
Atrophy  of  the  cerebellum  has  occasionally  been  found  and 
is  supposed  to  account  for  the  symptoms. 
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(8)  Scleroses  connected  with  Morbid  Blood-states. 

In  certain  forms  of  grain  poisoning  (ergotism,  lathyrism 
and  pellagra),  there  may  be  simple  or  combined  system 
degenerations  in  the  cord.  Diabetes  is  occasionally  associ- 
ated with  posterior  sclerosis.  In  pernicious  anaemia,  there 
may  be  changes  in  the  posterior  and  lateral  columns  with 
sensory  and  motor  disturbances  in  the  legs.  As  either  the 
ansemia  or  the  cord  symptoms  may  lead  the  way,  it  is 
possible  that  both  are  due  to  the  same  poison. 


(9)  Subacute  Combined  Degeneration  of  the 

Spinal  Cord. 

This  name  has  been  given  to  a  disease  which,  so  far  as 
the  nervous  phenomena  are  concerned,  might  well  be 
regarded  as  chronic  myelitis  ;  but  severe  ansemia  and 
cachexia  are  present  in  addition.  It  was  formerly  supposed 
that  the  anaemia  was  the  cause  of  the  cord  lesion,  but  it  is 
more  likely  that  the  two  are  due  to  the  same  cause.  The 
disease  is  chiefly  seen  in  middle  life,  and  includes  among  its 
possible  causes  syphiUs,  alcohol,  prolonged  suppuration,  and 
parturition. 

Morbid  Anatomy.— The  principal  changes  are  in  the  dorsal 
region  of  the  cord,  where  there  is  a  diffuse  degeneration  of 
the  white  matter.  Secondary  ascending  and  descending 
degenerations  are  present  above  and  below  this  lesion.  The 
grey  matter  escapes. 

Symptoms.— In  the  first  stage  there  is  slight  spastic  para- 
plegia with  ataxy  and  sensory  disturbances,  though  the 
patient  is  stih  able  to  go  about.  This  may  pass  abruptly 
mto  the  second  stage,  when  walking  and  standing  become 
impossible,  anaesthesia  becomes  marked,  and  girdle  sensa- 
tion, severe  pains  in  the  legs,  ankle  clonus,  Babinski's  sign 
and  irregular  pyrexia  may  be  observed.  This,  again,  passes 
abruptly  into  the  third  stage,  which  is  characterised  by 
complete  flaccid  paralysis,  muscular  hypotonus,  loss  of  the 
knee-jerks,  incontinence  of  urine  and  faeces,  and  complete 
aucesthesia  which  frequently  reaches  up  to  the  first  dorsal 
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le-C^el.  Fever,  delirium,  sacral  bedsore,  oedema  and  cachexia 
are  phenomena  of  this  stage.  The  upper  limbs  may  suffer 
to  some  extent,  but  the  neck  and  cranial  nerves  usually 
escape.  The  an£emia  may  resemble  that  of  pernicious 
anaemia,  but  is  generally  of  the  secondary  type. 

Prognosis. — The  disease  terminates  fatally  in  the  course 
of  a  period  varying  from  three  months  to  three  years. 

Treatment. — Iron  and  arsenic  may  be  helpful  for  the 
anaemia  and  cachexia,  but  so  far  as  is  known  no  medicine  is 
of  any  use  for  the  disease  in  the  cord. 


DISEASES  OF  THE  MEDULLA  OBLONGATA 

i.  Chronic  Bulbar  Paralysis 

(Labio-glosso-laryngeal  Paralysis.  Labio-glosso- 

PHARYNGEAL  PaRALYSIS). 

Etiology.— Little  is  known  as  to  the  cause  of  this  disease. 
It  attacks  males  more  frequently  than  females.  It  almost 
never  occurs  before  forty,  and  is  thus  more  a  senile  disease 
than  progressive  muscular  atrophy,  which  is  the  correspond- 
ing affection  of  the  cord. 

Morbid  Anatomy.— The  medulla  oblongata  is  generally 
normal  to  the  naked  eye.   In  one  considerable  group  of  cases, 
the  fibres  of  the  affected  muscles  are  atrophied  or  degene- 
rated.   This  depends  on  degeneration  of  the  lower  motor 
neurons  connected  with  these  muscles,  viz.,  the  cells  in  the 
motor  nuclei  and  the  corresponding  motor  nerve  fibres.  The 
hypoglossal  nucleus  innervates  the  tongue,  and  apparently 
(by  fibres  distributed  through  the  facial  nerve)  the  orbicularis 
oris     The  medullary  part  of  the  spinal  accessory  innervates 
the  palate  and  larynx,  and  the  ninth  or  tenth  nerve  supplies 
the  pharynx.  The  fibres  passing  from  the  motor  area  of  the 
cortex  to  the  bulbar  nuclei  may  also  be  wasted,  in  which  case 
both  upper  and  lower  neurons  are  degenerated  as  m  most 
cases  of  progressive  muscular  atrophy. 

In  other  cases  of  this  paralysis,  however,  the  muscles  are 
not  wasted,  and  the  condition  is  then  supposed  to  depend  on 
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degeneration  of  the  upper  neurons  only,  as  in  primary 
spastic  paraplegia. 

The  changes  connected  with  progressive  muscular  atrophy 
are  present  in  many  cases  in  addition  to  the  bulbar  changes. 

Symptoms. — The  first  symptom  is  usually  a  defect  in 
articulation  which  results  from  weakness  of  the  tongue,  and  is 
often  attributed  to  some  dental  defect  or  operation.  For  a 
time,  however,  the  tongue  can  still  be  protruded.  It  is 
sometimes  large  and  soft,  in  other  cases  wasted  and  wrinkled. 
Then  the  lips  become  weak  and  cannot  be  properly  brought 
together.  They  may  be  normal  in  size  or  wasted.  The 
patient  cannot  whistle,  and  his  pronunciation  is  further 
interfered  with.  It  is  important,  however,  to  remember  that 
the  deliberate  efforts  made  during  the  course  of  an  examina- 
tion may  not  betray  defects  of  speech  to  nearly  the  same 
extent  as  ordinary  conversation.  The  saliva  can  neither  be 
swallowed  nor  retained,  so  that  it  constantly  dribbles  from 
the  mouth,  and  the  patient  goes  about  with  a  handkerchief 
in  his  hand.  Weakness  of  the  palate  causes  a  nasal  tone  of 
voice,  and  is  a  third  agent  which  impairs  articulation. 
Swallowing  becomes  difficult  through  weakness  of  the  tongue, 
palate  and  pharynx.  The  weakness  of  the  tongue  increases 
till  the  organ  cannot  be  protruded  and  mastication  is  diffi- 
cult. The  laryngeal  weakness  impairs  phonation  and  cough, 
and  the  speech  becomes  less  and  less  intelligible.  The  naso- 
labial furrows  become  very  marked  owing  to  contracture  of 
the  zygomatic  muscles,  which  seem  to  suffer  less  than  their 
opponents. 

Sensation  and  taste  are  unaffected. 

Reflex  action  fails  in  the  palate,  fauces,  and  even  the 
larynx,  as  a  result  of  the  damage  to  the  motor  structures. 

Electrical  irritability  is  not  much  altered,  as  a  rule. 

Not  unfrequently  the  patient  is  emotional  to  an  abnormal 
degree. 

Bulbar  palsy  and  progressive  muscular  atrophy  often  co- 
exist.   Either  may  set  in  before  the  other. 

Diagnosis.— This  depends  on  the  peculiar  distribution, 
symmetrical  character,  gradual  onset  and  progressive  ten- 
dency of  the  paralysis.    A  tumour  in  or  near  the  medulla  is 
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likely  to  cause  sensory  symptoms  and  head  symptoms,  and 
the  palsy  may  be  unilateral  for  a  time.  Chronic  pseudo- 
bulbar paralysis  (due  to  lesions  of  both  hemispheres)  is  rare. 
The  symptoms  are  likely  to  develop  in  one  side  before  the 
other,  and  to  be  associated  with  weakness  of  the  limbs. 

Prognosis. — This  is  very  serious.  Death  is  usually  due  to 
exhaustion  by  starvation,  but  it  may  result  from  disease  of 
the  respiratory  system. 

Treatment.— Strychnine  should  be  given  hypodermically 
as  in  progressive  muscular  atrophy  (J^  grain  gradually 
increased  to  grain).  The  patient  should  speak  as  little  as 
possible,  and  must  take  great  care  in  feeding.  In  advanced 
stages  it  may  be  desirable  to  teach  him  the  use  of  the  stomach 
tube,  so  that  the  risk  of  food  entering  the  larynx  may  be 
diminished. 

ii.  Other  Forms  of  Bulbar  Paralysis. 

Apoplectiform  Bulbar  Paralysls  has  a  distribution 
similar  to  that  of  the  chronic  disease,  but  its  onset  is  sudden. 
It  is  due  to  a  vascular  lesion— generally  thrombosis  of  one 
or  both  vertebral  arteries,  such  as  occurs  in  atheroma  and 
syphilis. 

Symptoms.— The  onset  is  sudden,  but  headache  and  giddi- 
ness frequently  precede  the  actual  attack.  Consciousness  is 
rarely  lost.  The  power  of  moving  the  tongue,  of  speaking, 
and  of  swallowing  is  suddenly  impaired  ;  and  there  may  also 
be  cough,  dyspnoea,  and  weakness  or  convulsions  in  the 
limbs  from  irritation  of,  or  pressure  on  neighbouring  nerve 
centres  and  tracts.  The  distribution  of  the  paralysis  is  not 
always  so  symmetrical  or  regular  as  in  the  chronic  disease. 

Diagnosis.— The  chief  difficulty  is  the  diagnosis  from  the 
pseudo-bulbar  paralysis  which  results  from  lesions  of  both 
hemispheres.  In  the  latter  case,  however,  the  two  sides  are 
likely  to  suffer,  not  simultaneously,  but  one  after  the  other, 
and  hemiplegic  symptoms  will  be  more  marked  than  in 
genuine  bulbar  paralysis. 

Prognosis.— Death  often  takes  place  within  a  few  hours, 
but  the  patient  may  survive  with  partial  paralysis,  which 
may  or  may  not  be  associated  with  wasting. 
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Treatment. — If  syphilitic  vascular  disease  is  suspected, 
specific  treatment  must  be  promptly  enforced.  Otherwise 
the  treatment  must  be  general  and  symptomatic. 

Acute  Inflammatory  Bulbar  Paralysis  {myelitis  hulbi, 
acute  inferior  polioencephalitis)  is  an  acute  inflammation  of 
the  grey  matter  of  the  bulb,  analogous  to  acute  anterior 
poliomyelitis  in  the  cord,  and  to  acute  inflammation  of  the 
nuclei  of  the  motor  ocular  nerves  (superior  polioencephalitis) 
higher  up  in  the  brain.    It  is  a  rare  disease. 

PsEUDO-BULBAR  PARALYSIS  is  generally  due  to  a  sudden 
vascular  lesion  involving  the  motor  area  of  the  cortex  on 
both  sides.  Much  less  frequently  the  lesions  are  in  the  region 
of  the  internal  capsules.  The  most  common  cause  is  throm- 
bosis in  connection  with  disease  of  the  vessels.  The  condi- 
tion may  usually  be  distinguished  from  bulbar  paralysis  by 
the  fact  that  one  side  suffers  after  the  other,  and  by  the 
presence  of  hemiplegia  at  the  onset. 


iii.  Myasthenia 

(Myasthenia  Gravis.   Myasthenia  Bulbaris.  Asthenic 

Bulbar  Paralysis). 

This  is  a  rare  disease  which  affects  young  adults  of  either 
sex.  No  anatomical  change  has  been  discovered  which 
could  account  for  the  symptoms,  though  in  a  few  instances 
disease  has  been  found  in  the  thymus.  It  has  been  supposed 
that  a  toxin,  either  developed  in  the  body,  or  introduced  from 
without,  poisons  some  portion  of  the  motor  apparatus,  but 
the  evidence  for  this  view  is  far  from  complete.  In  a  few 
cases  the  disease  has  followed  an  acute  infection,  chill, 
emotion,  or  exertion. 

Symptoms.— The  muscles  are  feeble  and  are  rapidly 
exhausted  by  use,  but  on  resting  quickly  regain  such  power 
as  they  possess.  The  myasthenic  reaction,  which  is  often 
present,  is  an  illustration  of  this  feature  :  a  faradic  current 
suflicient  to  cause  tetanus  of  the  affected  muscles  soon  loses 
Its  effect,  so  that  the  muscles  cease  to  contract,  but  after  a 
short  period  of  rest,  they  are  found  to  be  again  capable  of 
respondmg  to  the  current.    Some  muscles,  however,  are  the 
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seat  of  more  or  less  permanent  weakness.  There  is  no 
muscular  wasting  except  in  rare  cases,  and  there  is  no 
change  in  the  response  of  either  nerves  or  muscles  to 
galvanism. 

Though  the  disease  involves  the  muscles  generally,  those 
which  are  innervated  from  the  medulla  oblongata  are 
specially  apt  to  suffer.    Thus  the  lips,  palate  and  pharynx, 
and  also  the  masticatory  and  external  ocular  muscles  are 
commonly  involved.    There  may  be  ptosis  and  imperfect 
movement  of  the  eyeballs  ;  indeed,  ptosis  is  often  the  first 
sign  of  weakness.    Gowers  has  called  attention  to  an  altera- 
tion in  the  smile  {nasal  smile)  which  may  result  from  weakness 
of  the  zygomatic  muscles  ;  the  angle  of  the  mouth  is  not 
moved  outwards,  and  the  action  of  the  levators  produces  a 
furrow  which  is  entirely  above  the  upper  lip.  Involvement 
of  the  masticatory  muscles  may  compel  the  patient  to  rest 
two  or  three  times  in  the  course  of  a  meal.    Weakness  of  the 
lip  muscles  may  abolish  the  power  of  whistling  and  impair 
articulation.    Weakness  of  the  palate  may  induce  a  nasal 
tone  of  voice,  and  even  permit  of  regurgitation  of  liquid 
foods  through  the  nose.    Protrusion  of  the  tongue  may  be 
impossible.    Weakness  of  the  respiratory  muscles  may  be 
a  grave  feature  of  the  case.    Deglutition  is  almost  always 
involved,  and  the  muscles  of  the  neck,  trunk  and  limbs  are 
sometimes  at  fault.    The  knee-jerks,  though  normal  at  first, 
may  quickly  diminish  and  almost  disappear  on  repetition, 
but  after  a  short  rest  they  become  as  active  as  ever.  The 
symptoms  are  not  always  strictly  symmetrical. 

Sensation  and  the  sphincters  are  unaffected.  The  pupils 
and  the  larynx  also  escape  as  a  rule. 

The  symptoms  vary  much  from  time  to  time,  and  aie 
aggravated  by  excitement,  exposure,  menstruation,  etc. 

Prognosis.-About  a  third  of  the  recorded  cases  have  died, 
usually  after  a  year  or  two,  and  usually  from  asphyxia  or 
some  pulmonary  trouble.  But  life  may  be  ^olonged  or 
many  years,  and  recovery  may  take  place.  The  weakness 
may  vary  very  greatly  from  time  to  time. 

Diagnosis.-Mild   myasthenia  might   be   mistaken  fo 
neurasthenia,  but  if  the  myasthenic  reaction  is  present,  or 
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any  permanent  paralysis  is  present,  simple  neurasthenia  can 
be  excluded. 

Treatment. — Rest  and  avoidance  of  chill  and  excitement 
are  indicated.  Artificial  feeding  and  even  artificial  respira- 
tion may  be  necessary.  The  hypodermic  injection  of  strych- 
nine has  occasionally  proved  beneficial.  Iron,  arsenic,  and 
massage  may  also  be  tried. 


DISEASES  OF  THE  BRAIN. 

i.  Introduction. 

Cerebral  Anatomy  and  Localisation. 

The  motor  area  of  the  cortex,  containing  the  upper  ends 
of  the  upper  neurons,  was  until  recently  supposed  to  occupy 
the  ascending  parietal  as  well  as  the  ascending  frontal  con- 
volution. But  recent  investigations  by  different  methods, 
including  experiments  on  the  cortex  of  anthropoid  apes, 
studies  in  the  histology  of  the  human  cortex  in  health  and 
in  amyotrophic  lateral  sclerosis,  and  ■  electrical  stimulation 
of  the  cortex  in  cases  of  operation  on  the  human  brain,  are 
generally  accepted  as  proving  that  the  motor  area  does  not 
extend  behind  the  Rolandic  fissure  (central  sulcus).  Prac- 
tically speaking,  the  motor  area  in  man  corresponds  to  the 
ascending  frontal  convolution  (precentral  gyrus).  The  leg 
area  is  at  the  upper  end  of  the  convolution,  the  arm  area 
lower  down  but  rather  above  the  middle,  and  the  face  area 
still  lower.  The  trunk  is  represented  between  the  leg  and 
arm  centres,  the  neck  between  the  arm  and  face  centres, 
and  the  tongue  between  the  face  centre  and  the  Sylvian 
fissure.  Irritative  disease  of  the  motor  area  causes  convul- 
sions, beginning  in  the  muscles  corresponding  to  the  part 
irritated  ;  destructive  disease  causes  paralysis  of  the  corre- 
sponding muscles. 

The  motor  area  appears  to  have  some  sensory  function 
in  addition,  but  there  is  much  uncertainty  as  to"  its  nature 
and  extent.  Damage  to  this  area  may  cause  impairment 
of  sensation,  chiefly  at  the  extremity  of  the  affected  limb, 
but  it  does  not  cause  complete  amesthesia.    Similarly  a  con- 
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vulsion  beginning  in  a  limb  may  be  associated  with,  or 
preceded  by  sensory  disturbance — e.g.,  tingling. 

The  functions  of  the  prefrontal  lobe  are  not  well  understood. 
Broca's  centre  in  the  third  (left)  frontal  convolution  will  be 
alluded  to  in  connection  with  aphasia.  The  centre  for  devia- 
tion of  the  head  and  eyes  to  the  opposite  side  is  supposed 
to  exist  higher  up  in  the  prefrontal  lobe,  and  if  this  lobe  is 
affected,  especially  by  bilateral  disease,  the  mental  functions 
are  apt  to  be  impaired. 


Fig.  39.— Lateral  Aspect  of  Left  Cerebral  Hemisphere. 
The  so-called  motor  area  is  coloured  red.  The  four  speech  centres  are  in  blue. 


The  ascending  parietal  convolution  or  postcentral  gyrus 
appears  to  contain  the  terminations  of  the  axons  of  the 
third  order  of  neurons  of  which  the  main  sensory  path  is 
composed  (p.  624).  The  ascending  parietal  convolution, 
therefore,  is  connected  with  sensation  in  the  opposite  limbs. 
The  angular  region  or  posterior  portion  of  the  inferior 
parietal  lobule  is  the  highest  in  type  of  the  visual  centres^ 
It  is  connected  with  the  occipital  lobe,  both  of  its  own  and 
of  the  other  side,  and  in  this  way  is  connected  with  the  whole 
of  both  retinae.    Destruction  of  one  angular  gyrus  is  sup- 
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posed  to  cause  crossed  amblyopia,  namely,  general  impair- 
ment of  vision  in  the  opposite  eye,  with  concentric  diminu- 
tion of  the  visual  field.  Vision  is  affected  in  both  these  ways 
on  the  side  of  lesion  also,  but  to  a  much  less  extent  than  on 
the  opposite  side.  Destruction  of  the  angular  region  on 
the  left  side  causes  one  form  of  aphasia. 

The  occipital  lobe,  particularly  in  the  region  of  the  calcarine 
fissure  (Fig.  40),  represents  the  corresponding  half  of  each 
retina.  Thus  destruction  of  the  left  calcarine  region  causes 
blindness  of  the  left  halves  of  both  retinae,  so  that  the 
patient  cannot  see  to  his  right.    The  same  result  {lateral 
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Fig.  40.— Mesial  Aspect  of  Left  Cerebral  Hemisphere. 
Some  of  the  cortical  centres  are  coloured  red, 

hemianopia)  follows  destruction  of  the  optic  radiations  and 
of  the  primary  optic  ganglia,  as  mentioned  in  connection 
with  affections  of  the  optic  nerve. 

The  auditory  centre  is  situated  in  the  posterior  part  of  the 
first  convolution  of  the  temporal  lobe.  It  is  connected  with 
both  ears,  but  especially  with  that  on  the  opposite  side 
Destruction  causes  temporary  deafness  in  the  opposite  ear. 
Bilateral  destruction  naturally  causes  complete  deafness. 
Irritation,  as  by  a  tumour,  may  cause  subjective  noises 
Disease  on  the  left  side  causes  one  form  of  aphasia. 

The  uncinate  gyrus  and  perhaps  the  hippocampal  gyrus 
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on  the  mesial  aspect  of  the  hemisphere  are  related  to  the 
sense  of  smell.  The  gustatory  centre  is  believed  to  be 
situated  in  close  proximity  to  the  olfactory  centre. 

Disease  of  the  centrum  semi-ovale  or  corona  radiata  gives 
rise  to  symptoms  resembling  those  of  cortical  disease  if  the 
lesion  is  close  to  the  cortex,  and  to  symptoms  like  those  of 
disease  of  the  internal  capsule  if  the  lesion  is  near  the  capsule. 

The  corpus  callosum  is  a  system  of  commissural  fibres 
uniting  centres  in  the  two  hemispheres.  The  symptoms 
which  have  been  observed  in  disease  of  this  part  are  in  no 
way  characteristic. 

The  internal  capsule,  as  shown  by  the  accompanying  figure 
(Fig.  41),  consists  of  an  anterior  -and  posterior  limb,  the 
former  separating  the  lenticular  nucleus  from  the  caudate 
nucleus,  and  the  latter  separating  the  lenticular  nucleus  from 
the  optic  thalamus.    At  the  genu  or  bend  of  the  capsule, 
where  the  two  limbs  meet,  there  run  the  upper  neurons  of 
the  motor  path  from  the  cortex  to  the  muscles  of  the  face 
and  tongue.    Behind  these,  viz.,  in  the  anterior  third  of  the 
posterior  limb  of  the  capsule,  there  run  the  upper  neurons 
of  the  path  to  the  muscles  of  the  upper  limb.    Still  further 
back,  viz.,  in  the  middle  third  of  the  posterior  limb  of  the 
capsule,  there  are  the  upper  neurons  of  the  path  to  the 
muscles  of  the  lower  limb.    Haemorrhage  in  the  region  of 
the  capsule  is  one  of  the  commonest  causes  of  hemiplegia. 

The  posterior  third  of  the  posterior  limb  contains  sensory 
tracts,  so  that  a  lesion  here  may  cause  hemiancBsthesia  on  the 
opposite  side  of  the  body.  In  the  same  region  there  are 
tracts  connected  with  the  special  senses,  and  for  this  reason 
Charcot  called  it  the  sensory  crossway  (the  visual  defect  caused 
by  a  lesion  in  the  crossway  is  lateral  hemianopia).  Irritation 
of  sensory  fibres  in  this  region  may  cause  pains  in  the  limbs. 

Extensive  destruction  of  the  caudate  and  lenticular  nuclei 
may  apparentlv  take  place  without  causing  either  motor  or 
sensory  symptoms,  though  these  may  follow  if  the  lesion 
should  extend  to,  or  cause  compression  of,  the  neighbourmg 

internal  capsule. 

Disease  of  the  optic  thalamus  may  cause  athetoid  move- 
ments in  the  opposite  hand,  or  it  may  cause  loss  of  emotional 
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movement,  with  preservation  of  voluntary  movement,  in  the 
opposite  side  of  the  face.  Hemianopia  may  result  from 
disease  of  the  pulvinar  or  posterior  part  of  the  thalamus. 

Disease  of  the  corpora  quadrigemina  is  to  be  suspected  in 
a  case  of  cerebral  tumour  associated  with  a  reeling  gait  like 
that  of  cerebellar  disease,  and  with  bilateral  ophthalmo- 
plegia not  affecting  both  eyes  or  all  the  ocular  muscles  to 
the  same  degree.  The  knee-jerks  may  be  lost  or  exaggerated. 

In  the  crus  cerebri,  the  upper  neurons  of  the  motor  path 


Fig.  41.— Horizontal  Section  of  Pakt  of  the  Brain,  showing  the 
Internal  Capsule  and  its  Relations. 

are  situated  in  the  middle  of  the  ventral  or  crustal  portion. 
Some  of  them  cross  the  middle  line  in  the  crus  to  reach  the 
opposite  oculomotor  nucleus.  The  sensory  neurons  are  in 
the  dorsal  or  tegmental  portion  of  the  crus.  A  character- 
istic result  of  disease  in  one  crus  is  hemiplegia  involving  the 
leg,  arm  and  lower  face  of  the  opposite  side,  and  the  third 
nerve  on  the  side  of  lesion  (one  form  of  crossed  paralysis).^ 
If  the  lesion  involves  the  tegmentum,  sensation  may  be 

The  form  of  crossed  paralysis  just  described  as  resulting  from  a 
lesion  in  the  crus  cerebri  is  sometimes  spoken  of  as  Weber's  syndrome. 
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affected.  Occasionally  a  tumour  involves  the  cms  and  optic 
tract  together. 

Lesions  in  the  j)ons  may  be  unilateral  or  bilateral.  The 
former  often  causes  a  crossed  paralysis  characterised  by  hemi- 
plegia involving  the  opposite  limbs,  together  with  palsy  of 
the  fifth,  sixth  or  seventh  nerve  on  the  side  of  lesion.  Con- 
jugate movement  of  the  eyes  to  the  side  of  lesion  may  be 
lost.  Bilateral  disease  causes  bilateral  paralysis,  and  if 
acute,  may  cause  rigidity  of  the  limbs,  contraction  of  the 
pupils  and  hyperpyrexia. 

Lesions  of.  the  mediMla  oblongata  are  considered  undei 
Bulbar  Paralysis.  j 

The  great  function  of  the  cerebellum  is  co-ordination  of 
movement.    There  is  still  much  uncertainty  as  to  the  symp- 
toms of  disease  in  this  organ,  and  this  is  largely  due  to  the 
fact  that  compensation  is  readily  effected  by  the  surviving 
tissue.    Thus  in  chronic  disease  there  may  be  no  distinctive 
symptoms.    The  principal  symptom  of  cerebellar  disease 
is  disturbance  of  equilibrium.    The  patient  Walks  like  a 
drunken  man.     Lesions  of  the  middle  lobe  may  cause 
retraction  of  the  head,  arching  of  the  back  and  rigidity  of 
the  limbs.    Weakness  of  the  trunk  muscles  has  also  been 
ascribed  to  cerebellar  disease.    The  knee-jerk  may  be  altered 
in  various  ways.    Pressure  by  a  one-sided  cerebehar  tumour 
upon  the  pyramidal  tract  may  cause  weakness  in  the  opposite 
limbs,  with  exaggeration  of  the  opposite  knee-jerk,  but  as  a 
rule  the  weakness  and  tendency  to  fall  are  on  the  side  of 
lesion.    Such  a  tumour  may  paratyse  cranial  nerves  {e.g.,  the 
fifth,  sixth,  seventh  or  eighth)  on  the  side  of  lesion.  Nys- 
tagmus and  intention-tremor  are  other  symptoms.  Tumour 
and  abscess  commonly  cause  vertigo,  stupor,  vomitmg  and 
severe   optic   neuritis.    Hydrocephahis   may   develop  in 
children  from  obstruction  of  the  veins  of  Galen.  Tumour 
is  bv  far  the  most  common  lesion  met  with  in  the  cerebellum. 

The  Cerebral  Blood-supply. 
The  motor  area  of  the  cortex  is  supplied  by  the  middle 
cerebral  artery,  which  also  supplies  the  auditory  region  of  he 
cortex  and  the  greater  part  of  the  angular  or  highest  visual 
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region.  Thus  all  forms  of  permanent  aphasia  are  referable 
to  lesions  in  the  territory  of  the  middle  cerebral  artery. 

Shortly  after  its  origin,  the  middle  cerebral  gives  off  a 
number  of  fine  arteries  which  pass  into  the  anterior  per- 
forated space  to  supply  the  internal  capsule,  lenticular 
nucleus,  and  parts  of  the  caudate  nucleus  and  optic  thalamus. 
Some  of  these  small  central  arteries  pass  upwards  for  a 
little  distance  outside  the  lenticular  nucleus,  and  then  pass 
through  its  outer  segment  and  through  the  capsule  ;  those 
in  front  reach  the  caudate  nucleus  {lenticulo-striate),  and 
those  behind  reach  the  optic  thalamus  (lenticulo-optic) . 
These  arteries  are  very  apt  to  rupture,  and  one  of  the 
lenticulo-striate  group  was  named  by  Charcot  the  artery  of 
cerebral  hcemorrhage. 

The  cortex  of  the  occipital  lobe  is  supplied  by  the  posterior 
cerebral  artery,  which  also  supplies  the  eras  and  the  primary 
optic  ganglia  (thalamus,  and  geniculate  and  quadrigeminal 
bodies).  This  vessel  may  contribute  to  supply  the  angular 
region. 

The  cerebeUum,  pons  and  bulb  are  supplied  by  the 
vertebral  and  basilar  arteries. 

The  sluggish  character  of  the  circulation  in  the  cerebral 
sinuses  should  be  borne  in  mind.  Not  only  have  the  veins 
on  the  surface  of  the  hemisphere  an  ascending  course,  but 
they  open  forwards  into— against  the  current  in— the 
superior  longitudinal  sinus.    Thrombosis  is  thus  intelligible. 

Communicating  vessels  pass  through  the  skull  between  the 
sinuses  inside  and  the  veins  outside,  so  that  disease  inside 
may  cause  venous  distension  or  oedema  outside. 

ii.  Cerebral  Meningitis. 

Several  varieties  of  meningitis,  including  the  epidemic 
P-  76),  posterior  basic  (p.  80),  tubercular  (p.  108)  and  syphi- 
httc  (p.  149),  have  been  described  in  Section  L  in  connection 
with  the  mfections.  Of  those  which  must  now  be  con- 
sidered, some  involve  the  dura  mater  {pachymeningitis) 
and  others  the  soft  membranes  or  pia-arachnoid  (leMo- 
memngitis).  Moreover,  inflammation  may  affect  either  the 
outer  or  the  inner  layer  of  the  dura. 
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External  Pachymeningitis  is  generally  clue  to  injury 
or  disease  of  the  neighbouring  bone,  and  hence  belongs  to 
the  province  of  the  surgeon.  . 

Internal  Pachymeningitis  is  chiefly  observed  in  its 
hemorrhagic  form,  constituting  the  haimatoma  of  the  dura 
mater  (subdural  false  membrane,  subdural  deposit,  meningeal 
blood  tumour).  It  occurs  most  commonly  m  males  and  in 
the  later  period  of  life.  It  is  usually  associated  with  general 
paralysis  or  some  other  chronic  insanity,  or  with  chronic 
alcoholism  ;  but  it  sometimes  occurs  in  acute  fevers  and 
ha;morrhagic  diseases.    The  condition  is  rarely  seen  outside 

^'£rtid  Anatomy.-The  lesion  may  be  unilateral  or 
bilateral.  Between  the  dura  mater  and  arachnoid  there  is 
a  series  of  lavers  of  membranous-lookirig  t^«"«.  f"<\between 
these  layers  there  are  collections  of  blood  or  blood-clot,  or 

°'pTthok.gy'?-One  view  is  that  the  hemorrhage  is  primary, 
another  that  inflammation  comes  first.    In  a  case  examined 
by  my  elf  at  the  Victoria  Infirmary,  hemorrhage  appeared 
t  J  have  been  the  primary  fact.    The  disease  is  described  as 
a  form  of  meningitis  because  Virchow,  half  a  century  ago, 
adlTated  this  vL.    But  different  writers  before  Virchow 
had  considered  it  to  be  primarily  1--°"^^ 
theory  has  been  largely  held  by  British  aliemsts.        W  °' 
the  brain  tissue,  especially  if  the  dura  mater  is  degenerated 
and  congested,  will  favour  subdural  hemorrhage  of  a  com- 
p  nsatory   kiAd.    The   epileptiform   seizures   of  genera 
parSsis  and  certain  other  kinds  of  insanity  favour  the 
Cture  of  degenerated  vessels  by  causing  serious  changes 
n   ntracrania!  pressure.    In  sane  and  otherwise  healthy 
per  ons  meningeal  hemorrhage  resulting  from  injury  is  no 
Ukely  to  causf  a  subdural  hematoma,  because  a  small 

nntitv  of  effused  blood  will  soon  be  removed  by  the 
quantity  ot  enuseu  pressure 
normal  agenc^s  -d  a  large  effu  i      ^^^^^^^  P 

n'^'Tt^hfsame  t  me  Tn  the  insane,  a  shght  injury  to  the 
heTd  may  be  the  exciting  cause  of  a  hemorrhage  which 
produces  a  h£ematoma. 
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Symptoms. — There  may  be  no  symptoms,  and  symptoms 
when  present  are  not  distmctive.    They  include  headache, 
apoplectiform  seizures,  convulsions  and  hemiplegia.    In  the 
case  already  mentioned,  the  patient  was  suddenly  seized 
in  the  midst  of  apparent  health  with  convulsions  which  were 
at  first  general  and  afterwards  right-sided.    Death  took 
place  in  eighteen  hours,  and  an  old-standing  hgematoma  was 
found  over  the  left  side  of  the  brain.    In  another  case  the 
patient  was  a  woman  who  had  suffered  from  permanent 
amaurosis  of  sudden  onset,  optic  atrophy  and  epilepsy. 
Death  was  apparently  due  to  granular  kidney,  and  the 
autopsy  revealed  a  large  porencephalus  in  addition  to  the 
haemorrhagic  pachymeningitis.^ 

Diagnosis.— Internal  hjemorrhagic  pachymeningitis  is 
rarely  diagnosed  during  life.  The  other  symptoms  present 
m  the  case  mask  those  due  to  the  development  of  the  h^ema- 
toma. 

Prognosis.— The  subdural  haemorrhage  is  seldom  the  direct 
cause  of  death.  The  patient  usually  dies  of  the  primary 
disease  or  of  some  intercurrent  affection.  A  severe  hemor- 
rhage, however,  may  cause  death  with  apoplectic  symptoms. 

Treatment.— This  includes  rest,  elevation  of  the  head,  cold 
applications,  and  gentle  purgation. 

Suppurative  Leptomeningitis  is  most  common  as  a  com- 
plication of  pneumonia,  empyema,  or  bone  disease  in  connec- 
tion with  chronic  otitis  media.  It  may  also  complicate  or 
ollow  erysipelas,  pyaemia,  infective  endocarditis,  scarlet 
lever,  small-pox,  rheumatism,  and  other  acute  diseases  It 
may  be  due  to  extension  from  disease  of  the  nose,  or  syphi- 
htic^disease  of  the  cranium.    It  may  follow  injuries  of  the 

The  most  common  microbe  is  the  pneumococcus.  In 
erysipelas  the  streptococcus  is  common.  In  many  cases  the 
infection  is  mixed. 

Morbid  Anatomy.-In  the  early  stage  there  is  increased 
vascularity  of  the  membrarres,  which  contain  an  excess  of 
watery  fluid.    Later  on,  yellow  exudation,  and  still  later 
greenish-yellow  pus  cover  more  or  less  of  the  brain  surface! 
'  Journal  of  Menial  Science,  July,  1904. 
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The  exudation  is  often  most  marked  over  the  convexity, 
but  is  frequently  present  also  at  the  base  of  the  brain,  and 
in  the  spinal  membranes.  It  follows  the  pia  mater  mto 
the  sulci  of  the  cortex.  The  underlying  brain  tissue  is  often 
softened  and  may  contain  small  foci  of  suppuration  {meningo- 
encephalitis). In  most  cases  some  lesion  wiU  be  found  to 
which  the  meningeal  inflammation  is  secondary. 

Symptoms.— When  meningitis  sets  in  in  the  course  of  an 
acute  fever,  there  may  be  no  definite  change  m  the  symp- 
toms to  indicate  what  has  taken  place,  and  this  is  par- 
ticularly the  case  when  the  inflammation  involves  the  con- 
vexity and  spares  the  base  and  the  cranial  nerves.  When 
symptoms  occur,  the  most  important  are  headache,  vomiting 
optic  neuritis,  delirium,  convulsions,  paralysis  of  crania 
nerves  and  of  the  limbs,  constipation,  and  disturbances  of 
the  pulse,  respiration  and  temperature. 

Headache  is  one  of  the  most  constant  and  early  symptoms, 
and  is  generally  an  important  feature  all  through  the  illness, 
at  least  as  long  as  consciousness  is  preserved.  Even  when 
the  patient  is  only  partly  conscious,  he  ^^quently  gives 
utterance  to  a  sudden  scream  of  agony,  the  hydrocephal  c 
cry  1  which  is  elicited  by  an  exacerbation  of  the  pain.  In 
exceptional  instances,  headache  is  practicably  absent^ 
Vomiting  is  another  common  and  early  symptom^  It  is  apt 
to  occur  without  obvious  exciting  cause,  and  may  be 
unaccompanied  by  nausea. 

Optic  neuritis  is  seen  chiefly  when  the  meningitis  is  at  the 
base  of  the  brain.    It  does  not  occur  till  the  inflammation  of 
the  membranes  has  been  present  for  some  time  and  it  i 
neve^so  severe  as  it  frequently  is  in  connection  with  cerebral 

^'Delirium  is  common  and  assumes  varying  aspects.  As 
Gowe  Tints  out,  its  diagnostic  importance  lies  m  the  fac 
thaTu  accompanies  the  headache,  instead  of-as  m  general 

ToSasn  of  X  muscles  at  the  back  of  the  neck  causing 
.  This  cry  may  occur  also  in  acromegaly  with  tumour  of  the 
pitui^^y  b7dy,  and  in  other  forms  of  cerebral  tumom. 
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retraction  of  the  head,  and  simihir  rigidity  of  the  muscles 
lower  down  the  trunk,  constitute  important  evidence  of 
spinal  meningitis  at  the  corresponding  levels. 

The  pupils  are  often  contracted  in  the  early  stage,  and 
dilated  in  the  final  stages  of  the  disease.  Irritation  of,  or 
damage  to  the  cranial  nerves  may  also  give  rise  to  inequality 
of  the  pupils,  strabismus,  ptosis,  paresis  of  the  face  and 
deviation  of  the  tongue.  Symptoms  referable  to  the  cranial 
nerves  are  naturally  due  chiefly  to  meningitis  at  the  base, 
but  inequality  of  the  pupils  may  be  due  to  disease  at  the 
convexity. 

The  limbs  are  sometimes  rigid  or  weakened  on  one  or  both 
sides. 

There  is  sometimes  abnormal  sensitiveness  of  the  skin,  and 
of  the  senses  of  sight  and  hearing,  so  that  light  and  noise 
increase  the  patient's  distress. 

Fever  is  present,  but  is  irregular  in  type.  The  pulse  is 
sometimes  rapid,  sometimes  abnormally  slow  ;  it  frequently 
fails  to  keep  pace  with  the  temperature.  Cheyne -Stokes 
respiration  or  some  other  abnormal  type  of  breathing  may  be 
present  (see  p.  259).  The  tache  cerehrale  may  be  well  marked 
and  very  persistent.  The  bowels  are  constipated,  and  the 
abdomen  is  retracted.  In  the  final  comatose  stage,  the 
evacuations  are  passed  into  the  bed. 

When  distinctive  symptoms  are  present  in  this  form  of 
meningitis,  they  are  commonly  ushered  in  abniptly  with 
rigors  and  high  fever  ;  and  they  generally  end  in  death 
within  two  or  three  days. 

Diagnosis.— In  cerebral  hcemorrhage,  the  symptoms  usually 
set  in  much  more  quickly  than  in  even  the  most  acute  forms 
of  meningitis. 

An  intracranial  tumour  generally  runs  a  chronic  course,  and 
is  often  associated  with  severe  optic  neuritis.  The  existence 
of  a  possible  cause  of  meningitis  is  important— e.g.,  pneu- 
monia, pyaemia,  or  some  other  infection,  ear  disease,  injury 
to  the  skull,  etc. 

In  acute  fevers,  delirium  replaces  the  headache  instead  of 
being  added  to  it.  Palsies  of  cranial  nerves  and  other 
localising  evidence  of  intracranial  disease  are  of  great 
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significance.  Kernig's  sign  suggests  that  the  spinal  mem- 
branes are  involved,  but  it  is  not  conclusive  evidence  of 
meningitis,  since  it  has  been  observed  in  various  other 
diseases  such  as  enteric  fever,  uraemia  and  sciatica. 

Cerebral  abscess  has  less  tendency  than  meningitis  to 
involve  the  cranial  nerves.  Moreover,  the  early  symptoms 
are  generally  of  much  longer  duration  than  in  suppurative 
meningitis.  But  the  diagnosis  may  be  very  difficult,  since 
the  two  conditions  may  result  from  similar  causes— 
disease  and  injury  of  the  bones  of  the  head— and  may, 

moreover,  coexist. 

The  rapid  course  of  suppurative  meningitis  differentiates 
it  from  most  cases  of  tubercular  and  posterior  basic  meningitis. 
The  existence  of  a  possible  cause  is  also  of  service  in 
diagnosis. 

Prognosis.— The  outlook  is  almost  hopeless. 

Treatment.— Prophylactic  measures  are  naturally  of  great 
importance.  Once  meningitis  has  set  in,  it  might  still  be 
iustifiable  to  try  to  remove  the  primary  lesion  (e.g.,  disease 
in  the  ear,  thorax,  etc.).  Ice-bags  and  leeches  may  be 
applied  to  the  head.  Large  doses  of  the  tincture  of  the 
perchloride  of  iron  mav  be  given  internally.  If  the  particular 
organism  which  is  the'cause  of  the  disease  can  be  discovered 
by  lumbar  puncture  oi  by  examination  of  the  blood,  or  is 
indicated  by  the  presence  of  some  infection  such  as  pneu- 
monia or  erysipelas,  the  appropriate  semm  should  be 
employed.  Lumbar  puncture  may  be  used  as  a  therapeutic 
agent. 

iii.  General  Paralysis  of  the  Insane 

(GENERAL  PARALYSIS  OR  PARESIS.     PARALYTIC  OR  PARETIC 

DEMENTIA.     Chronic   Diffuse  Meningo-encepha- 

LITIS). 

Definition.-A  chronic  progressive  disease  of  the  cerebral 
rnrtex  associated  with  both  mental  and  motor  enfeeblement, 
cMracterised  by  a  special  defect  in  articnlation  and  often  by 
deh'^ns  of  grander',  spreading  to  other  parts  of  the  nervous 
system,  and  ending  fatally  within  a  few  years. 
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Etiology. — The  great  majority  of  the  patients  have  had 
syphiUs  ;  general  paralysis,  like  tabes  dorsalis,  is  a  para- 
syphilitic  affection.  The  disease  is  more  common  in  men 
than  in  women.  In  women  it  is  especially  common  among 
prostitutes.  It  attacks  men  in  the  prime  of  life,  at  the  time 
when  they  ought  to  be  the  most  useful  members  of  society. 
Juvenile  general  paralysis  is  a  rare  form  which  sets  in  about 
puberty  (it  may  be  as  early  as  the  ninth  year,  or  as  late  as 
the  twenty-fourth),  and  attacks  males  and  females  in  almost 
equal  proportions.  It  is  almost  invariably  due  to  inherited 
syphilis,  though  occasionally  perhaps  to  the  acquired  disease. 
Alcoholism,  city  life,  constant  mental  strain  and  sunstroke 
may  be  mentioned  as  additional  causes.  Ford  Robertson 
regards  the  disease  as  a  specific  infection  due  to  an  organism 
resembling  the  diphtheria  bacillus,  which  usually  enters  the 
body  by  way  of  the  digestive  and  respiratory  tracts. 

Morbid  Anatomy. — The  calvarium  is  thickened  and  the 
diploe  is  obliterated.  The  dura  mater  is  thickened  and 
firmly  adherent  to  the  skull-cap.  Haematoma  of  the  dura 
mater  (hgemorrhagic  internal  pachymeningitis)  is  sometimes 
present.  The  soft  membranes  are  thickened  and  present 
white  patches.  The  pia  mater  is  so  adherent  to  the  top;, 
of  the  convolutions,  especially  in  the  anterior  and  central 
regions,  that  in  removing  it  the  cortex  is  torn,  and  the  latter 
then  presents  a  mouse-eaten  appearance.  The  brain  as  a 
whole  is  reduced  in  size,  and  the  convolutions,  especially  in 
tlie  frontal  and  parietal  regions,  are  wasted.  Where  the 
convolutions  are  wasted,  there  is  an  excess  of  fluid  in  the 
soft  membranes.  The  brain  tissue  is  soft,  and  hypergemia 
and  aucemia  are  distributed  irregularly  in  the  grey  matter. 
The  ventricles  of  the  brain  contain  an  excess  of  fluid  and 
their  lining  membrane  is  granular. 

Microscopic  investigation  shows  all  stages  of  degeneration 
in  the  nerve  cells  of  the  cortex.  The  tangential  and  radial 
nerve  fibres  in  the  cortex  also  undergo  degeneration.  The 
walls  of  the  fine  arteries  are  thickened  and  degenerated,  and 
leucocytes  accumulate  in  the  perivascular  sheaths.  The 
connective  tissue  elements  are  increased,  especially  in  the 
superficial  layer  of  the  cortex. 
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Changes  analogous  to  those  which  have  been  described 
involve  practically  the  whole  nervous  system,  both  central 
and  peripheral.  The  membranes  of  the  cord  may  resemble 
those  of  the  brain.  The  cord  itself  may  be  shrunken  and 
soft.  The  cells  of  the  anterior  horns  undergo  degeneration, 
and  the  posterior  and  lateral  columns  are  frequently  the  seat 
of  sclerosis. 

Pathology. — Two  principal  theories  of  the  disease  are  held. 
One  view  is  that  the  primary  lesion  is  inflammatory,  a 
menin go- encephalitis  commencing  in  the  sheaths  of  the 
arterioles  and  causing  secondary  degeneration  of  the  nervous 
elements.  According  to  the  other  theory,  the  degeneration 
of  the  neurons  is  primary,  and  the  other  changes  are 
secondary.  Mott,  who  holds  the  view  that  the  primary 
condition  is  degeneration  of  nervous  elements,  thinks  that 
the  secondary  local  changes,  as  weU  as  some  of  the  symp- 
toms, are  due  to  local  irritation  and  general  intoxication  by 
the  products  of  degeneration. 

Symptoms.— The  first  symptoms  noted  are  in  some  cases 
mental  and  in  others  motor.    As  the  patient  is  often  an 
active  business  man,  a  very  slight  change  may  be  of  great 
significance.    Changes  of  character,  irritabihty,  forgetful- 
ness,  inattention  to  business,  abnormal  facihty,  and  offences 
against  propriety  may  be  early  mental  symptoms.  Delusions 
of  grandeur  are  common,  the  patient  fancymg  that  he  is 
immensely  wealthy  or  strong  or  exalted  m  station,,  and 
often  acting  on  such  belief.    He  may  be  violent,  noisy, 
sleepless   and   homicidal.    Melancholia  is  less  common. 
In  cases  with  depression,  there  may  be  delusions  of  per- 
dition, persecution,  etc.    The  patient  may  refuse  food,  and 
attempt  to  commit  suicide.    In  a  third  group  excitement 
and  depression  alternate  with  one  another.    In  a  fourth 
group,  which  includes  many  cases,  there  is  progressive 
mental  failure  from  the  outset,  without  much  in  the  way 
of  either  exaltation  or  depression.    The  memory  wiU-power, 
and  judgment  fail.    The  patient  becomes  childish  and 
untidy,  and  loses  control  over  the  sphmcters. 

Among  the  motor  symptoms,  there  are  tremor  o  the 
tongue  and  lips,  a  slurring  articulation,  lack  of  facial  ex- 
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pression,  inequality  of  the  pupils,  the  Argyll-Robertson 
pupil,  and  weakness  of  the  legs  with  exaggerated  knee-jerks, 
or  ataxy  with  loss  of  the  knee-jerks.  Epileptic  seizures  may 
occur  early.  The  defect  of  articulation  is  particularly  notice- 
able when  the  patient  attempts  to  pronounce  long  words 
containing  the  letter  r.  The  letters  which  he  writes  reveal 
in  a  striking  manner  the  disorder  of  the  intellect,  and  the 
tremor  and  weakness  of  the  muscles. 

The  period  of  the  disease  which  elapses  before  chronic 
mental  failure  is  definitely  established,  and  which  is  charac- 
terised by  the  early  symptoms  already  mentioned,  is  some- 
times described  as  the  first  stage. 

In  the  second  stage,  the  chronic  dementia  may  be  marked 
chiefly  by  apathy  and  calmness,  though  sometimes  there  is 
excitement  or  depression.  The  grandiose  delusions  may 
now  be  well  marked.  They  seem  to  occur  especially  among 
well-educated  people,  and  are  often  absent  in  patients  of  the 
humbler  classes.  The  memory,  will,  and  reasoning  power 
are  greatly  impaired.  On  the  physical  side,  there  may  be 
blunting  of  the  senses  of  smell,  taste  and  sight,  as  well  as 
touch.  The  patient  may  take  quuiine  with  as  much  relish 
as  sugar.  The  optic  discs  are  sometimes  atrophied.  In- 
juries may  be  sustained  and  overlooked.  A  hsematoma  often 
develops  in  the  ear.  Control  over  the  sphincters  is  lost. 
There  is  slight  elevation  of  temperature,  and  the  patient 
loses  flesh.  Apoplectiform,  epileptiform,  and  other  alarming 
attacks  may  occur,  and  each,  if  the  patient  survives  it,  tends 
to  leave  the  mental  condition  more  degraded  than  before. 

In  the  third  stage,  there  is  complete  paralysis  of  mind  and 
body,  and  the  patient  Ues  in  bed  unable  to  attend  to  himself 
in  any  way.  Motion  and  sensation,  emotion  and  will  are 
gone.  Bedsores  and  other  trophic  lesions  readily  develop. 
Death  may  be  due  to  asthenia,  coma,  convulsions,  or  some 
visceral  complication. 

Diagnosis.— The  important  point  is  the  combination  of 
mental  and  motor  symptoms,  the  latter  including  the  tremor 
of  the  lips  and  tongue  and  the  impairment  of  articulation. 
The  last  is  often  very  noticeable  when  the  patient  tries  to 
pronounce  words  containing  the  letters  r  and  /,  such  as 
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'  truly,'  '  rural,'  '  artillery,'  etc.  As  long  as  the  symptoms 
are  purely  motor  or  purely  mental,  there  is  room  for  doubt, 
though  a  strong  suspicion  may  often  be  entertained.  Some 
cases  present  for  a  time  the  aspect  of  tabes  dorsalis,  spastic 
paralysis  or  epilepsy.  The  diagnosis  is  cleared  up  by  the 
subsequent  course  of  the  disease.  Some  cases,  however,  must 
be  regarded  as  a  combination  of  tabes  and  general  paralysis 
{taho-paralysis).  Either  the  mental  or  the  spinal  symptoms 
may  be  first  observed,  or  both  may  be  present  from  the  outset. 

Cerebral  syphilis  is  sometimes  very  like  general  paralysis, 
but  paralysis  of  the  limbs  and  cranial  nerves  usually  sets  in 
early,  and  there  is  not  likely  to  be  the  same  disorder  of  speech, 
tremor  of  the  tongue,  or  delusion  of  grandeur. 

Lead  poisoning  and  chronic  alcoholism  may  give  rise  to 
symptoms  very  similar  to  those  of  general  paralysis.  In  the 
former  there  may  be  a  lead-line  on  the  gums,  wrist-drop, 
etc.    In  the  latter  the  pupils  will  probably  be  normal. 

If  lumbar  puncture  reveals  a  lymphocytosis  and  a  dis- 
tinctly albuminous  cerebro-spinal  fluid,  it  points  to  a  subacute 
or  chronic  inflammation,  and  therefore  suggests  general 
paralysis,  tabes,  or  cerebral  syphilis.  On  the  other  hand,  an 
excess  of  polynuclear  cells  would  suggest  an  acute  inflamma- 
tion ;  while  under  normal  conditions  very  few  cells  would  be 
found,  and  the  fluid  would  contain  little  or  no  albumen. 

Prognosis.— Temporary  improvement,  and  even  apparent 
recovery,  may  occur,  but  in  the  main  the  disease  is  pro- 
gressive, and  death  generally  ensues  in  a  few  years. 

Treatment.— Confinement  in  an  asylum  is  often  essential. 
In  any  case,  the  patient  should  at  once  be  relieved  of  any 
mental  labour,  anxiety,  etc.,  connected  with  business.  If  he 
can  be  managed  by  his  friends,  he  should  be  kept  m  a  quiet 
country  place  and  carefully  attended  to.  If  the  syphilitic 
infection  is  recent,  specific  treatment  should  have  a  lair 
trial  For  sleeplessness,  restlessness  and  convulsions,  coJd 
applications  to  the  head,  and  bromides  are  indicated. 

iv.  Disorders  of  Speech. 
Disturbance  of  speech  may  result  from  disease  of  either 
the  higher  or  the  lower  neurons  of  the  path  to  the  musde 
conceded  in  articulation.    These  muscles  are  for  the  most 
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part  innervated  from  both  hemispheres,  so  that  permanent 
paralysis  is  only  produced  by  bilateral  disease.  Disease  in 
the  medulla  and  lower  pons  is  often  bilateral,  and  gives  rise 
to  a  defect  in  articulation  (one  symptom  of  bulbar  paralysis). 
The  patient  uses  the  correct  words,  and  arranges  them  in 
the  correct  order,  but  he  cannot  pronounce  them  properly. 
Thus  paralysis  of  the  lips  will  impair  or  prevent  the  pro- 
nunciation of  the  letters  p  and  b  ;  palsy  of  the  tongue  will 
interfere  with  the  pronunciation  of  /  and  t,  and  paralysis  of 
the  palate  will  cause  a  nasal  tone  of  voice.  In  slighter  cases 
of  palsy  involving  these  parts,  the  final  syllables  or  con- 
sonants of  words  are  apt  to  be  omitted  [elisive  speech),  or 
run  into  the  following  word  {confluent  articulation).  Some- 
times, on  the  other  hand,  words  or  syllables  are  separated 
too  much  {staccato  or  scanning  articulation). 

Defects  of  articulation,  such  as  have  been  described,  con- 
stitute DYSARTHRIA  or  ANARTHRIA.  The  Same  result  is  occa- 
sionally produced  by  disease  of  both  cerebral  hemispheres 
involving  the  upper  neurons  of  both  sides  in  any  part  of 
their  course  {pseudo-bulbar  paralysis).  One-sided  disease  of 
the  brain  may  cause  a  similar  temporary  loss. 

Aphasia,  on  the  other  hand,  is  a  disorder  of  speech  result- 
ing from  disease  of  the  cerebral  hemisphere,  and  charac- 
terised by  errors  in  the  number  and  arrangement  of  words. 
Their  form  or  pronunciation  may  also  be  defective,  but  this 
is  not  essential.  Aphasia  is  due  to  a  lesion  which  destroys  or 
isolates,  wholly  or  in  part,  one  or  more  of  the  four  cortical 
speech  centres  (Fig.  39,  p.  732).  In  right-handed  people 
these  centres  are  situated  in  the  left  hemisphere,  the  right 
hemisphere  not  being  educated  to  intellectual  speech.  If 
speech  is  lost  through  destruction  of  these  centres,  it  can 
only  be  regained  by  education  of  the  opposite  hemisphere,  an 
occurrence  which  takes  place  readily  in  childhood,  but  very 
imperfectly  as  a  rule  in  adult  life.  In  left-handed  individuals, 
the  right  hemisphere  is  the  one  which  is  ordinarily  the  seat 
of  intellectual  speech  processes.  Nevertheless  the  right 
hemisphere  in  right-handed  individuals,  and  probably  the 
left  hemisphere  in  left-handed  persons,  seem  to  take  some 
small  share  in  speech  processes,  but  this  is  in  an  automatic 
manner,  and  probably  only  in  association  with,  or  under  the 
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instigation  and  guidance  of,  the  opposite  hemisphere.  When 
the  hemisphere  which  has  been  educated  for  speech  is  thrown 
out  of  action  by  disease,  evidences  of  a  feeble  training  in 
speech  processes  may  be  manifested  by  the  opposite  side  of 
the  brain. 

Motor  aphasia  is  loss  of  the  power  of  giving  expression  to 
intellectual  language  either  by  speaking  {aphemia)  or  by 
writing  (agraphia).  Sensory  aphasia  is  loss  of  the  power  of 
understanding  language,  either  on  hearing  it  {word-deafness) 
or  by  reading  it  {word-blindness,  alexia).  A  person  who  is 
word-deaf  speaks  in  a  disordered  way  {auditory  aphasia),  and 
a  person  who  is  word-blind  is  also  apt  to  show  disorder  of 
speech  {visual  aphasia). 

In  addition  to  the  two  kinds  of  motor,  and  the  two  kinds 
of  sensory  aphasia,  there  is  a  fifth  variety  which  has  been 
called  conduction  aphasia,  amnesic  aphasia,  or  loss  of  memory 
for  words.  In  this  condition  the  motor  speech  processes  are 
not  lost,  and  there  is  no  sensory  aphasia,  but  the  patient 
has  a  difficulty  in  recalling  words  {verbal  amnesia),  and  often 
brings  out  wrong  words  {paraphasia) .  It  has  been  attributed 
to  interruption  of  the  fibre  tract  connecting  the  sensory  and 
motor  speech  centres  by  disease  of  the  island  of  Reil ;  but  a 
much  more  satisfactory  theory  is  that  there  is  a  defect  of 
function  in  the  auditory  speech  centre. 

In  total  aphasia,  speech  is  completely  lost  in  consequence 
of  destruction  of  all  the  speech  centres. 

In  connection  with  aphasia,  mention  may  be  made  of  mind- 
blindness,  a  condition  in  which  the  patient  is  not  merely 
word-blind,  but  object-blind.  He  is  unable  to  recognise  the 
nature  of  objects  which  he  sees,  though  he  may  identify  them 
by  his  other  senses.  Similarly  the  expression  mind-deafness 
has  been  introduced  for  a  condition  in  which  the  patient  is 
not  merely  word-deaf,  but  is  unable  to  recognise  the  nature 
and  significance  of  other  sounds  which  he  hears. 

The  centre  by  which  heard  language  is  understood  (audi- 
tory speech  centre)  is  in  the  posterior  half  of  the  first  temporal 
or  temporo-sphenoidal  convolution,  close  to  the  cortical 
auditory  centre.  This  is  the  most  important  of  all  the 
speech  centres.  It  is  naturally  the  earhest  to  become  active 
in  the  child,  for  it  is  here  that  the  memories  of  words 
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heard  are  stored  up.  In  ordinary  circumstances,  when 
a  healthy  person  speaks,  the  words  he  employs  appear  to 
be  revived  in  this  centre,  which  thereupon  transmits  the 
necessary  impulses  to  the  centre  for  giving  utterance  to  the 
words. 

The  centre  by  which  language  is  spoken  {motor  speech 
centre,  Bastian's  glo s so-kin cBsthetic  centre)  is  Broca's  convolu- 
tion, the  posterior  part  of  the  third  left  frontal  gyrus.  Fibre 
tracts  pass  from  the  auditory  to  the  motor  speech  centre  by 
way  of  the  white  substance  of  the  island  of  Reil.  Moreover, 
commissural  fibres  pass  through  the  corpus  callosum  from 
Broca's  convolution  on  the  left  side  to  the  corresponding 
part  of  the  cortex  on  the  right  side,  so  that  when  the  path 
from  Broca's  convolution  to  the  bulbar  nuclei  is  interrupted 
by  disease,  motor  speech  processes  can  be  effected  by  Broca's 
centre  acting  on  the  cortex  and  motor  path  of  the  opposite 
hemisphere.  The  motor  speech  centre  does  not  coincide 
exactly  with  the  cortical  centre  for  the  tongue  and  lips. 
The  former  (Broca's  convolution)  is  in  the  posterior  part  of 
the  lower  frontal  gyrus,  and  possibly  also  in  the  neighbouring 
part  of  the  island  of  Reil.  By  means  of  short  association 
fibres,  it  transmits  impulses  for  spoken  language  to  the  motor 
centres  for  articulation  in  the  lower  part  of  the  ascending 
frontal  convolution. 

The  centre  by  which  printed  and  written  words  are  under- 
stood {visual  word  centre)  is  in  the  angular  region,  where  the 
highest  visual  centre  is  also  placed.  The  memories  of  words 
seen  are  stored  up  here. 

Until  recently  there  was  some  doubt  as  to  the  existence  of 
a  graphic  centre  by  which  words  are  written  (Bastian's 
cheiro-kincesthetic  centre),  although  this  was  recognised  by 
some  authorities,  and  was  supposed  to  correspond  to  the 
cortical  centre  for  movements  of  the  hand.  The  older  view 
was  that  there  was  no  graphic  speech  centre,  and  that  in 
writing  the  ordinary  centre  for  the  hand  operated  in  obedi- 
ence to  impulses  emanating  from  the  motor  speech  centre 
in  Broca's  convolution.  Clinical  and  anatomical  evidence, 
however,  has  now  made  it  clear  that  there  is  a  graphic  centre 
independent  of  Broca's  centre,  viz.,  at  the  base  of  the 
second  left  frontal  convolution  in  right-handed  persons.  De- 


750 


MANUAL  OF  MEDICINE 


struction  of  this  centre  causes  pure  agraphia  without  any 
other  form  of  aphasia,  and  without  paralysis  of  the  arm.^  On 
Bastian's  view,  the  cheiro-kinaesthetic  centre  is  more  inti- 
mately connected  with  the  visual  word  centre  than  with  any 
other. 

It  must  be  borne  in  mind  that  the  various  centres  are 
closely  connected  with  one  another  by  tracts  of  nerve  fibres, 
and  that  disorders  of  speech  may  be  due  to  interruption  of 
connecting  paths  as  well  as  to  lesions  of  the  centres  them- 
selves. 

The  lesion  which  causes  aphasia  usually  involves  more 
than  one  of  the  speech  centres  or  fibre  tracts,  so  that  in 
practice  it  is  frequently  impossible  to  diagnose  its  exact 
situation  and  extent.  Another  difficulty  is  introduced  by 
the  imperfect  speech  that  remains,  since  this  may  be  due  to 
partial  escape  of  the  speech  centres,  or  to  activity  of  the 
opposite  hemisphere,  or  to  both  causes. 

In  investigating  a  case  of  aphasia,  it  is  of  course  necessary 
to  make  sure  that  inability  to  understand  spoken  or  written 
language  is  not  due  to  deafness  or  blindness. 

In  word-deafness,  from  disease  of  the  first  temporal  con- 
volution, the  patient  does  not  understand  heard  words, 
cannot  repeat  words,  and  cannot  write  to  dictation.  Volun- 
tary speech  especially  is  lost  (aphasia)  or  disordered  (para- 
phasia), because  voluntary  speech  is  chiefly  initiated  in  the 
auditory  centre.  The  patient  does  not  recognise  his  own 
mistakes  in  speaking.  Writing  is  also  lost  (agraphia)  or 
disordered  (paragraphia).  The  patient  is  often  unable  to 
read  (alexia),  but  this  is  probably  due  to  simultaneous 
disease  of  the  visual  centre. 

If  a  lesion  is  so  situated  as  to  cut  off  the  auditory  speech 
centre  from  both  cortical  centres  for  hearing,  without 
damaging  the  speech  centre  itself,  the  result  is  subcortical 
word-deafness  (sometimes  called  subcortical  sensory  aphasia 
or  pure  word-deafness).  The  patient  is  unable  to  under- 
stand what  he  hears,  or  to  repeat  words,  or  to  write  to  dic- 

^  See  Gordinier,  Amer.  Journ.  Med.  Sc.,  September,  1903, 
p.  490.  Destruction  of  the  cortex  of  Broca's  convolution  may  cause 
aphemia  witliout  agraphia. 
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tntion  •  but  since  his  auditory  speech  memories  remam 
stored  in  the  uninjured  centre,  he  can  speak  and  write  on 
his  own  initiative.    He  is  also  able  to  read. 

In  motor  aphasia,  or  aphemia,  from  destruction  of  Broca  s 
centre,  there  is  partial  or  complete  inabiUty  to  speak  spon- 
taneously or  to  repeat  words.  The  patient  understands 
what  is  said  to  him,  and  recognises  his  own  mistakes  m 
speech.  The  power  of  writing,  even  if  the  hand  is  not 
paralysed,  is  often  lost  {agraphia),  but  this  is  not  always 
the  case.  The  intellectual  processes  are  not  necessarily 
impaired  to  any  great  extent. 

In  word-blindness,  from  a  lesion  in  the  angular  region, 
there  is  inabiUty  to  understand  written  or  printed  words. 
Speech  may  be  good,  and  spoken  language  is  understood. 
In  ordinary  cases,  the  patient  is  unable  to  write,  except 
perhaps  his  own  name,  and  he  cannot  copy  properly.  In 
other  cases,  however,  he  can  write,  and  when  this  is  so,  he 
can  write  as  well  with  eyes  closed  as  with  eyes  open,  and 
very  shortly  after  he  has  written,  he  is  unable  to  read  the 
writing.  Such  a  patient  is  spoken  of  as  a  '  strong  auditive  ' 
and  a  'weak  visual.'  He  may  have  been  accustomed  to 
write  much,  and  the  auditory  centre,  in  which  the  words 
originate,  has  learned  to  incite  the  activity  of  the  graphic 
centre  directly,  with  very  little  assistance  from  the  visual 
centre.  In  the  average  individual  the  writing  centre  is 
most  likely  to  be  incited  to  action  by  the  visual  centre,  and 
the  motor  speech  centre  by  the  auditory  centre. 

If  a  lesion  is  so  situated  as  to  cut  off  the  visual  word  centre 
from  the  subordinate  cortical  centres  for  vision,  subcortical 
alexia  {pure  word-blindness)  results.  The  patient  cannot 
read,  but  he  can  speak,  and  if  he  is  a  '  strong  auditive,'  he 
can  write.  Hemianopia  is  likely  to  be  present  along  with 
this  variety  of  aphasia. 

Agraphia  as  an  isolated  speech  defect  is  of  rare  occurrence. 
It  was  produced  in  Gordinier's  case  (see  footnote,  p.  750) 
by  a  tumour  of  the  posterior  end  of  the  second  left  frontal 
convolution. 

In  aphasia  the  loss  of  speech  is  rarely  complete,  and,  in 
any  case,  it  is  voluntary  speech  which  suffers  most.  In 
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sensory  aphasia  especially,  the  patient  may  use  a  consider- 
able number  of  words  in  a  more  or  less  automatic  way. 
These  automatic  utterances  are  doubtless  due  in  great  part 
to  the  activity  of  the  uninjured  hemisphere.  The  patient 
may  from  the  first,  or  after  a  time,  be  able  to  express  him- 
self by  gesture.  Simple  words  such  as  '  yes  '  and  '  no  '  are 
often  retained,  and  it  is  to  be  noted  that  these  may  be  used 
wrongly.  The  automatic  speech  which  results  from  the 
activity  of  the  right  hemisphere  sometimes  takes  the  form 
of  recurring  utterances.  These  may  be  the  last  words 
uttered  by  the  patient  before  speech  was  lost,  or  possibly 
the  words  he  was  about  to  utter.  In  many  cases  the  riglit 
hemisphere  becomes  educated  for  intellectual  speech,  and 
occasionally  disease  of  this  side  of  the  brain  has  again 
caused  aphasia. 

Etiology. — The  various  speech  centres  are  supplied  by  the 
middle  cerebral  artery,  and  persistent  aphasia  is  generall}'- 
due  to  acute  softening  which  results  from  obstruction  of 
one  or  more  branches,  or  of  the  main  trunk  of  that  vessel. 
The  cause  of  obstruction  may  be  embolism  or  thrombosis. 
The  first  branch  supplies  the  inferior  frontal  convolution 
with  the  motor  speech  centre.  The  second  supplies  most 
of  the  ascending  frontal  convolution,  and  therefore  part  of 
the  writing  centre.  The  third  supplies  the  ascending 
parietal  convolution  and  the  superior  parietal  lobule.  The 
fourth  supplies  the  supramarginal  and  angular  gyri,  the 
posterior  end  of  the  superior  parietal  lobule,  and  the  pos- 
terior portions  of  the  first  two  temporal  convolutions  ;  these 
regions  include  the  visual  and  auditory  speech  centres.  The 
middle  cerebral  also  gives  branches  to  the  anterior  portions 
of  the  first  two  temporal  gyri.  The  posterior  part  of  the 
angular  gyrus  seems  often  to  get  part  of  its  blood-supply 
from  the  posterior  cerebral  artery,  and  accordingly  this 
region  is  seldom  completely  destroyed  by  obstruction  of 
the  middle  cerebral  alone. 

Hccmorrhage  involving  the  cortex  is  an  occasional  cause 
of  persistent  aphasia,  and  haemorrhage  in  the  region  of  the 
internal  capsule  is  a  common  cause  of  transient  aphasia. 
Tumour  of  the  brain  and  tubercular  meningitis  may  also 
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cause  aphasia,  and  occasionally  the  symptom  results  from 
functional  causes  —  e.g.,  strong  emotion  in  childhood. 
Aphasia  may  be  an  element  in  an  attack  of  migraine.  It 
may  also  apparently  be  induced  by  numerous  agencies, 
such  as  morbid  blood-states  and  overwork,  which  lower  the 
functional  capacity  of  the  speech  centres,  either  by  poisoning 
them  or  by  exhausting  them. 

Aphasia  is  often  associated  with  other  results  of  vascular 
disease  within  the  head,  such  as  hemiplegia,  hemianopia, 
etc. 

Prognosis. — In  children  this  is  favourable,  since  the 
opposite  hemisphere  readily  becomes  educated  for  intel- 
lectual speech.  In  adults  the  prognosis  is  not  so  good, 
but  the  ultimate  condition  varies  greatly  in  different  indi- 
viduals. On  the  whole,  recovery  appears  to  take  place 
more  readily  in  sensory  than  in  motor  aphasia.  But  the 
loss,  whether  it  amounts  to  word  deafness  or  to  total  aphasia, 
may  persist  unchanged. 

x\phasia  is  not  a  bar  to  will-making,  if  it  is  clear  that  the 
patient  retains  sufficient  mental  capacity  to  appreciate  all 
the  details  of  the  procedure.  In  Februar}^  1900,  the  Pro- 
bate Court  recognised  as  valid  a  will  made  by  a  lady  who 
had  complete  motor  aphasia  with  agraphia  and  word  deaf- 
ness, though  the  visual  speech  centre  was  intact.  Her 
solicitor  wrote  out  two  sets  of  cards,  one  bearing  the  names 
of  items  of  property,  the  other  bearing  the  names  of  her 
relatives.  The  lawyer  put  down  one  of  the  property-cards, 
and  the  lady,  after  looking  through  the  relative-cards, 
selected  and  put  down  the  card  with  the  name  of  the  friend 
to  whom  she  desired  to  ahot  that  particular  portion  of  her 
estate.  This  process  was  repeated  till  all  the  property  was 
disposed  of.i 

Treatment.— This  consists  firstly  in  treatment  of  the  cause 
of  the  aphasia,  and  secondly  in  endeavouring,  after  a  period 
of  rest,  to  re-educate  the  patient  in  speech,  beginning  with 
the  simplest  objects  and  words. 

^  Aphasia  and  will-making  appear  in  fiction  in  Dumas's  work,  '  The 
Count  of  Monte  Cristo,'  chap.  lix. 
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V.  Hemiplegia. 

Hemiplegia,  or  paralysis  of  one  half  of  the  body,  is  the 
result  of  a  lesion  which  damages  or  compresses  the  motor 
path  at  any  part  of  its  course  within  the  cranium,  from  the 
cortex  to  the  decussation  of  the  pyramids.  In  a  well-marked 
case  of  hemiplegia  such  as  results  from  a  haemorrhage  in  the 
region  of  the  internal  capsule,  the  leg,  arm  and  lower  part  of 
the  face  are  completely  paralysed  on  the  side  opposite  to  the 
lesion,  and  the  tongue  when  protruded  deviates  towards  the 
weak  side  through  the  action  of  the  healthy  genioglossus 
muscle.  Some  muscles  of  the  trunk,  and  perhaps  those  in 
the  upper  part  of  the  face,  may  be  weakened.  Thus  the 
patient  may  be  unable  to  close  the  eye  on  the  affected  side 
as  firmly  as  the  other  eye,  and  there  may  be  slight  ptosis. 
Other  muscles — e.g.,  those  of  ordinary  respiration  and  of 
mastication — seem  unaffected.  If  the  patient  survives,  the 
weakened  muscles  regain  their  strength,  some  of  the  para- 
lysed muscles  recover  part  of  their  power,  and  others  (in 
many  cases)  remain  permanently  paralysed. 

These  facts  are  explained  by  Broadbenfs  laiv  in  the  fol- 
lowing way.    Muscles  which  are  habitually  innervated  from 
both  hemispheres  continue  to  act  in  hemiplegia.  Those 
which  are  connected  anatomically  with  both  hemispheres, 
though  habitually  stimulated  only  by  one  hemisphere,  lose 
their  power  only  temporarily.    Those  which  are  connected 
anatomically  with  only  one  hemisphere  remain  paralysed 
when  the  motor  path  is  severed.    It  will  be  remembered 
that  some  fibres  of  the  pyramidal  tract  pass  at  the  pyramids 
into  the  crossed  pyramidal  tract  of  their  own  side  instead 
of  crossing  to  the  opposite  side.    This  arrangement  allows 
of  upper  neurons  from  each  hemisphere  coming  into  relation 
with  lower  neurons  in  both  halves  of  the  spinal  cord.  In 
other  words,  motor  cells  in  each  anterior  horn  of  the  cord 
are  related  to  upper  neurons,  whose  cells  are  in  both  hemi- 
spheres.   Broadbenfs  original  view,  which  is  not  so  prob- 
able as  the  explanation  just  given,  was  that  commissures 
connected  the  upper  ends  of  the  lower  neurons,  and  that 
the  upper  neurons  transmitted  impulses  not  only^to  the 
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corresponding  lower  neurons,  but  also,  if  need  be,  along  the 
commissures  to  the  lower  neurons  of  the  opposite  side. 

The  greater  the  degree  to  which  muscles  on  the  two  sides 
of  the  body  are  accustomed  to  act  together,  the  more  inti- 
mately are  they  bilaterally  connected  with  the  brain.  This 
applies  to  such  muscles  as  those  of  mastication  and  respira- 
tion, and  to  a  considerable  extent  to  the  muscles  of  the 
lower  limbs.  On  the  other  hand,  muscles  which  are  accus- 
tomed to  act  on  one  side  of  the  bod,y  at  a  time  are  connected 
almost  solely  with  the  opposite  cerebral  hemisphere  ;  and 
the  more  highly  differentiated  a  movement  is,  as  in  the  case 
of  many  delicate  movements  of  the  hand,  the  more  com- 
pletely is  its  connection  restricted  to  the  opposite  side  of 
the  brain.  It  is  natural  therefore  that  highly  differentiated, 
carefully  trained  and  unilateral  movements  should  be  com- 
pletely lost  as  a  result  of  lesions  of  the  upper  neurons  in  the 
opposite  side  of  the  brain  ;  while  coarse,  more  or  less  auto- 
matic and  bilateral  movements  are  at  most  weakened  by 
a  unilateral  cerebral  lesion. 

The  arm  generally  suffers  much  more  than  the  leg  from 
permanent  weakness. 

The  weakness  of  the  lower  part  of  the  face  is  not  so  con- 
spicuous in  emotional  movement  {e.g.,  smiling)  as  in  volun- 
tary movement  {e.g.,  showing  the  teeth). i  This  is  an  im- 
portant point  of  distinction  between  hemiplegic  weakness 
and  that  due  to  disease  of  the  facial  nerve,  since  in  the  latter 
case  the  two  kinds  of  movement  suffer  alike.  What  has 
been  said  of  emotional  movement  applies  also  to  associated 
movement  as  seen  in  those  whose  mouth  is  drawn  to  the 
side  when  the  hand  grasps  an  article  firmly. 

A  frequent  symptom  in  the  early  stage  of  hemiplegia  is 
loss  of  conjugate  movement  of  the  head  and  eyes  to  the 
opposite  side  from  the  lesion,  so  that  they  remain  turned 
towards  the  side  of  lesion,  and  the  patient  cannot  look 
towards  his  paralysed  limbs.    This  movement,  however,  is 

1  The  converse  of  this,  viz.,  loss  of  emotional  with  preservation  of 
voluntary  movements  of  the  face,  has  been  noted  as  a  symptom  of 
disease  {e.g.,  tumour)  in  the  optic  thalamus.  It  also  occurs  in  infan- 
tile hemiplegia  as  a  result  of  a  lesion  of  the  cortical  motor  area. 
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represented  on  both  sides  of  the  brain,  and  the  paralytic 
deviation  passes  off  before  long. 

The  cutaneous  reflexes  are  often  diminished  or  lost  on  the 
paralysed  side.    This  loss  is  present  from  the  outset. 

Special  features  distinguish  hemiplegias  due  to  lesions  in 
particular  situations.  Thus  the  form  already  described  as 
typical,  with  palsy  of  the  leg,  arm  and  lower  part  of  the 
face  on  one  side,  results  from  a  lesion  above  the  middle  of  the 
pons,  since  the  upper  neurons  destined  for  the  nucleus  of  the 
seventh  nerve  cross  the  middle  line  at  that  level.  A  lesion 
in  the  lower  part  of  the  pons  would  miss  these,  but  might 
damage  the  lower  neurons  (in  the  facial  nerve  or  its  nucleus) 
for  the  face  muscles  on  the  side  of  the  lesion — i.e.,  on  the  side 
opposite  to  the  palsied  limbs.  This  constitutes  one  form  of 
crossed  paralysis  or  alternate  hemiplegia. 

Disease  in  the  medulla  paralyses  the  limbs  on  the  opposite 
side,  and  probably  the  tongue  on  the  same  side  as  the 
lesion,  owing  to  damage  to  the  hypoglossal  root-fibres.  In 
this  case  the  tongue  deviates  towards  the  side  of  lesion,  or 
away  from  the  paralysed  limbs— another  instance  of  crossed 
paralysis.  Both  sides  of  the  face  escape,  except  perhaps 
the  lips,  whose  nerve-supply  comes  from  the  hypoglossal 
nucleus  through  the  facial  nerve. 

Disease  in  the  upper  half  of  the  pons  involves  the  lower 
part  of  the  face,  the  arm  and  the  leg  on  the  opposite  side  ; 
and  frequently  the  fifth  nerve  on  the  same  side  as  the  lesion 
— another  instance  of  crossed  paralysis. 

Disease  in  the  crus  cerebri  involves  the  limbs  and  lower 
face  of  the  opposite  side,  and  the  third  nerve  on  the  side  of 
lesion — again  a  crossed  paralysis. 

In  distinguishing  between  lesions  near  the  internal  cap- 
sule and  lesions  near  the  cortex,  two  circumstances  are 
available  to  guide  us.  (i)  In  the  internal  capsule,  the 
various  fibre  tracts  of  the  motor  path  (upper  neurons  for 
face  arm  and  leg  muscles)  are  crowded  together  mto  a 
small  space,  so  that  a  lesion  damaging  one  is  apt  to  damage 
all;  and,  moreover,  such  a  lesion,  being  often  relatively 
small  mav  be  associated  with  comparatively  slight  general 
svmptoms.  On  the  other  hand,  at  the  cortex,  the  upper 
ends  of  the  neurons  are  spread  over  a  wide  expanse  of 
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Fig.  42. — Diagram  of  the  Motor  Path  from  the  Cerebral  Cortex 

TO  THE  Medulla. 

The  path  to  the  ocular  muscles  is  indicated  by  blue,  to  the  facial  muscles  by  red,  and  to  the  limbs 
Ijy  black.  The  paths  originating  in  thu  one  hemisphere  are  indicated  by  continuous  lines, 
while  those  starting  from  the  opposite  hemisphere  are  repr.'sented  by  interrupted  lines. 

It  will  be  seen  that  a  lesion  at  A  iinfa-nnl  capsule)  involves  upper  neurons  only,  so  that 
the  par.-jlysis  which  it  causes  is  on  the  opposite  side  (limbs  and  lower  face). 

A  lesion  at  15  (c7us)  involves  the  upper  neurons  for  the  limbs  and  face,  which  are  thus 
paralysed  on  ihe  opposite  side  ;  but  it  also  involves  the  lower  neurons  for  the  ocular  muscles 
and  in  this  w,iy  causes  oculomotor  paralysis  on  the  side  of  lesion.  * 
A  lesion  at  C  {/'ons)  involves  the  upper  neurons  for  the  limbs,  which  are  thus  paiaK-Ned  on 
the  opposite  side;  but  it  also  damages  the  lower  neurons  for  the  face,  which  is  therefore 
paralysed  on  the  .side  of  lesion. 
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cortex,  and  it  is  easy  for  a  lesion  to  damage  one  set  (causing 
monoplegia)  without  interfering  with  the  others  ;  and,  more- 
over, a  lesion  which  does  interfere  with  them  all,  being 
extensive,  is  likely  to  be  associated  with  grave  general 
symptoms.  (2)  The  second  circumstance  is  that  lesions  of, 
or  immediately  under  the  cortex  are  specially  apt  to  be 
associated  with  recurring  convulsions,  which  are  attribut- 
able to  irritation  of  the  grey  matter  in  which  the  upper 
neurons  take  origin. 

So  far  as  the  internal  capsule  is  concerned,  the  part  in- 
volved can  usually  be  inferred  from  the  extent  to  which 
motion,  sensation  and  the  special  senses  are  affected, 
separately  or  together  (see  Fig.  41,  p.  735)-  1^  will  be 
remembered  that  the  neurons  related  to  the  face  and  tongue 
are  at  the  genu  or  bend  of  the  capsule  ;  those  related  to  the 
upper  limb  are  in  the  anterior  part  of  the  posterior  limb  ; 
those  related  to  the  lower  limb  occupy  the  middle  third  or 
thereby  of  the  posterior  limb  ;  and  those  related  to  sensa- 
tion, including  the  special  senses,  are  in  the  posterior  third 
of  the  posterior  limb,  at  the  sensory  crossway.  If  the  sen- 
sory crossway  is  completely  destroyed,  there  is  anaesthesia 
with  loss  of  the  special  senses  on  the  opposite  side  of  the 
body.  The  visual  loss  takes  the  form  of  lateral  or  homony- 
mous hemianopia  ;  the  patient,  when  his  face  and  eyes  are 
directed  forwards,  cannot  see  his  paralysed  limbs. 

A  lesion  of  the  cortex  may  involve  only  a  part  of  the  motor 
area.  Thus  a  syphilitic  gumma  may  compress  and  irritate 
the  centre  for  movements  of  the  arm,  and  thus  cause  localised 
convulsions  and  paresis  of  the  limb.  Paralysis  of  a  single 
limb  is  spoken  of  as  a  monoplegia,  and  is  usually  due  to  a 
cortical  lesion,  since  at  a  lower  level  the  tracts  for  the  limbs 
and  face  converge  and  are  apt  to  suffer  together. 

It  occasionally  happens  that  no  lesion  is  found  after  death 
to  account  for  hemiplegia.  In  other  exceptional  mstances, 
a  lesion  is  found  in  the  brain  on  the  same  side  as  the  paralysis 
(collateral  paralysis).  Morgagni  suggested  that  cases  of  the 
latter  kind  might  be  due  to  absence  of  the  decussation  of  the 

pyramids.  .  . 

Muscular  rigidity  is  frequently  recognised  in  association 
with  hemiplegia.    Gowers  recognises  four  varieties,  of  which 
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the  second  and  third  were  originally  pointed  out  by  Todd, 
(i)  Initial  rigidity  is  due  to  the  irritation  caused  by  the 
lesion.  It  comes  on  at  once,  and  lasts  for  a  few  hours,  but 
is  often  absent.  (2)  Early  rigidity  comes  on  after  a  few 
days,  and  lasts  for  a  few  weeks.  It  is  due  to  irritation  of 
the  motor  neurons  by  the  inflammatory  process  set  up  by 
the  lesion.  The  posture  of  the  limbs  is  that  of  rest.  (3)  Late 
rigidity  is  accompanied  by  exaggeration  of  the  tendon-jerks, 
Babinski's  sign,  ankle  clonus,  etc.  It  is  characterised  by 
adduction  of  the  upper  arm,  flexion  of  the  elbow,  flexion 
and  pronation  of  the  wrist,  flexion  of  the  fingers  and  ex- 
tension of  the  knee.  It  comes  on  within  a  few  weeks,  and 
lasts  for  months  or  years.  If  the  power  of  the  limbs  is  not 
restored,  this  rigidity  becomes  permanent ;  and  since,  in  the 
case  of  the  leg,  it  is  extensor,  it  is  much  more  favourable  to 
walking  than  the  mere  loss  of  power  would  be.  (4)  Struc- 
tural rigidity  is  the  result  of  the  tissue  changes  which  take 
place  in  muscles  which  have  long  been  fixed  by  late  rigidity. 

The  paralysed  limbs  are  sometimes  colder  or  warmer  than 
the  others.  They  may  also  be  red  or  livid,  slightly  swoUen, 
and  the  seat  of  increased  perspiration.  It  is  ominous  when 
there  is  a  marked  tendency  to  trophic  changes  ;  these 
naturally  occur  most  readily  where  the  skin  is  compressed 
by  the  weight  of  the  body,  as  over  the  malleolus,  trochanter, 
etc.  An  important  bedsore  is  one  which  develops  in  the 
gluteal  region  of  the  paralysed  side  in  certain  cases  of  hemi- 
plegia {acute  decubitus).  When  hemiplegia  occurs  in  child- 
liood,  the  paralysed  limbs  do  not  attain  full  development. 

Since  the  lesion  involves  only  the  upper  neurons,  so  far  as 
the  limbs  are  concerned,  wasting  and  electrical  changes  are 
not  to  be  expected  in  the  paralysed  muscles.  In  a  number 
of  cases,  however,  a  certain  amount  of  wasting  of  the 
muscles,  and  a  certain  degree  of  change  in  their  electrical 
irritability — either  in  the  way  of  increase,  or  in  the  way  of 
diminution — do  take  place.  Gowers  explains  this  on  the 
view  that  the  secondary  descending  degeneration  of  the 
pryamidal  tract  (upper  neurons)  is  irritative  in  character, 
and  influences  to  some  extent  tlie  nutrition  of  the  cells  of 
the  lower  neurons. 

In  cases  where  some  voluntary  power  is  regained,  the  arm, 
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and  to  a  much  less  extent  the  leg,  may  become  the  seat  of 
disordered  movement.  The  most  common  variety  is  that 
known  as  mobile  spasm  or  athetoid  movement.'^  In  this  con- 
dition the  muscles  are  the  seat  of  tonic  spasm  which  slowly 
changes  in  degree  in  the  different  muscles,  so  that  the  digits 
in  particular  show  constant,  slow,  irregular  movements. 
The  upper  arms  tend  to  be  adducted,  and  sometimes  the 
hand  is  drawn  behind  the  back. 

In  some  instances  the  movements  are  more  jerky,  and  the 
arm  and  leg  may  suffer  as  much  as  the  fingers  and  toes. 
Such  cases  have  been  called  post-hemiplegic  chorea. 

These  disorders  of  movement  after  hemiplegia  are  far 
more  common  when  the  disease  sets  in  in  childhood  than 
when  it  occurs  in  adult  life.  They  are  also  far  more  common 
after  arterial  obstruction  and  cerebral  softening  than  after 
arterial  rupture  and  cerebral  haemorrhage. 

Etiology. — The  causes  of  hemiplegia  are  various.  As 
Gowers  points  out,  the  mode  of  onset  is  most  important  in 
diagnosis.  A  sudden  onset  means  a  vascular  lesion,  viz., 
obstruction  or  rupture  of  a  vessel ;  and  obstruction  may  be 
due  to  either  embolism  or  thrombosis.  An  acute  onset 
means  inflammation,  either  of  the  brain  or  of  the  meninges. 
A  gradual  onset  means  tumour  or  sclerosis.  Thrombosis 
in  connection  with  disease  of  the  cerebral  arteries  may 
cause  hemiplegia  of  gradual  onset,  but  careful  observation 
or  inquiry  will  sometimes  show  that  the  gradual  loss  of 
power  is  not  a  uniform  one,  but  consists  of  a  succession  of 
sudden  steps. 

Prognosis— If  hemiplegia  is  due  simply  to  compression  of 
neurons  by  a  h^emorrhagic  effusion,  recovery  may  be  com- 
plete. Hemiplegia  may  also  be  recovered  from  if  it  is  due 
to  softening  in  the  neighbourhood  of  the  neurons,  as  in 
syphilitic  vascular  disease.  Destruction  of  the  motor 
neurons  excludes  recovery  except  of  muscles  which  are 
connected  with  both  sides  of  the  brain.  Hemiana^sthesia 
in  childhood,  even  though  due  to  destruction  of  sensory 
neurons  in  the  brain,  is  recovered  from  if  the  child  lives. 

1  The  term  athetosis  is  sometimes  used  in  the  same  sense,  but  was 
originally  used  of  similar  movements  setting  in  without  prccedmg 
hemiplegia. 
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doubtless  through  the  development  of  other  sensory  paths. 
In  many  of  the  cases  so  commonly  met  with  in  adult  life, 
the  arm  is  permanently  paralysed,  but  the  patient  is  able 
to  walk,  and  he  retains  good  health  until  he  is  seized  with 
a  second  or  later  attack,  or  is  cut  off  by  chronic  kidney 
disease  or  some  intercurrent  illness. 

Treatment— The  treatment  is  at  first  simply  that  of  the 
cause  of  the  paralysis.  After  some  weeks,  however,  when 
the  cerebral  lesion  may  be  regarded  as  healed,  nervine 
tonics  such  as  strychnine  may  be  given  internally,  and  the 
affected  limbs,  if  voluntary  power  has  not  returned,  should 
be  subjected  to  massage  and  electrical  stimulation.  These 
measures,  however,  must  be  begun  with  caution,  so  as  not  to 
fatigue  or  excite  the  patient. 

vi.  Intracranial  Haemorrhage. 

Hcemorrhage  may  take  place  into  the  substance  of  the 
brain,  into  the  ventricles,  or  into  the  membranes.  All  three 
forms  are  commonly  included  under  the  designation  '  cere- 
bral haemorrhage.' 

Intracerebral  Haemorrhage. 

Etiology. — Cerebral  haemorrhage  in  the  strict  sense  is 
occasionally  traumatic,  but  as  seen  by  the  physician  it  is 
generally  spontaneous.  Among  the  causes,  age  is  the  most 
important,  the  vast  majority  of  cases  occurring  after  forty. 
Heredity,  gout,  lead  poisoning,  chronic  alcoholism,  over- 
eating and  excessive  effort  are  all  important  because  they 
are  causes  of  high  arterial  tension,  hypertrophy  of  the  heart, 
and  arterial  degeneration,  either  directly  or  by  inducing 
kidney  disease.  Bright's  disease,  by  causing  arterial  de- 
generation and  cardiac  hypertrophy,  favours  the  occur- 
rence of  cerebral  haemorrhage  at  an  earlier  age  than  forty. 
Males  suffer  from  cerebral  haemorrhage  more  frequently 
than  females.  Embolism  and  syphilis  are  causes  of  haemor- 
rhage as  being  causes  of  aneurysm  of  tlie  larger  arteries, 
which  may  develop  in  early  life  as  well  as  at  a  later  period. 
Cerebral  haemorrhage  may  also  occur  in  connection  with  such 
diseases  as  leucocythaemia,  purpura,  scurvy  and  haemophilia. 
Sometimes  tlie  rupture  is  innnediately  due  to  mental  or 
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physical  excitement.  Haemorrhage  sometimes  occurs  into 
the  substance  of  tumours  of  the  brain. 

As  the  immediate  cause  of  rupture  of  a  cerebral  artery, 
one  or  both  of  two  agencies  will  almost  always  be  recog- 
nisable, viz.,  weakening  of  the  vessel  wall,  and  increased 
distending  force  of  the  blood  within  the  vessel. 

Morbid  Anatomy.  —  Intracerebral  haemorrhage  is  most 
frequent  in  or  near  the  corpus  striatum,  then  in  the  cen- 
trum ovale,  and  then  in  the  cortex.  One  of  the  lenticulo- 
striate  branches  of  the  middle  cerebral  is  particularly  prone 
to  rupture  (see  p.  737).  The  blood  forms  a  cavity  for  itself 
by  tearing  the  brain  tissue.  This  cavity  varies  in  size,  and 
has  rough  walls  of  lacerated  brain  substance.  The  blood  is 
clotted,  and  portions  of  brain  tissue  may  be  found  in  its 
midst.  The  hsemorrhagic  effusion  compresses  nerve  fibres 
which  it  does  not  actually  destroy.  It  causes  bulging  of 
the  fornix  to  the  opposite  side,  and  it  causes  the  convolu- 
tions on  its  own  side  to  be  flattened  and  auccmic.  It  may 
tear  its  way  into  the  lateral  ventricle,  and  then  pass  into  the 
opposite  ventricle  and  the  third  ventricle,  and  thus  reach 
the  Sylvian  aqueduct  and  fourth  ventricle. 

Many  cases  in  which  the  haemorrhage  does  not  burst  into 
the  ventricles  survive,  and  changes  then  take  place  in  the 
blood-clot  and  the  surrounding  tissues.  The  clot  changes 
in  colour  from  reddish-black  to  brown  and  to  reddish-yellow. 
The  surrounding  tissue  undergoes  inflammation,  and  pro- 
duces a  fibrous  tissue  wall  for  the  cavity.  The  latter  lias  a 
smooth  lining,  and  often  persists  as  a  cyst  containing  fluid. 
H^ematoidin  crystals  may  long  be  recognisable  in  and  around 
the  seat  of  lesion.  A  cyst  with  a  ftmi  wall  usually  takes 
several  months  to  develop. 

The  ordinary  form  of  spontaneous  cerebral  haemorrhage  is 
always  due  to  the  rupture  of  one  or  more  miliary  aneurysms. 
By  washing  away  the  brain  substance,  aneurysms  of  this 
kind  become  just  visible  to  the  unaided  eye.  They  develop 
on  the  minute  arteries  in  consequence  of  atrophy  of  the 
middle  coat.  In  other  forms  of  intracerebral  haemorrhage 
and  in  meningeal  haemorrhage  the  appearances  will  vary 
according  to  the  site  and  cause  of  the  lesion. 
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A  haemorrhage  which  severs  nerve  fibres  is  of  course 
followed  by  secondary  degeneration.  Thus,  when  the  pos- 
terior limb  of  the  internal  capsule  is  torn,  degeneration 
takes  place  after  a  time  below  the  lesion,  and  can  be  traced 
downwards  through  the  eras,  pons  and  pyramid  of  the 
medulla  into  the  lateral  pyramidal  tract  of  the  opposite  side. 
It  can  also  be  traced  into  the  direct  pyramidal  tract  and, 
to  a  shght  extent,  into  the  lateral  pyramidal  tract,  on  the 
side  of  the  lesion. 

Symptoms. — ^In  rare  cases  there  are  premonitory  symptoms 
such  as  tingling  in  the  limbs  or  headache,  attributable  to  a 
minute  haemorrhage  or  to  coincident  atheroma.  The  symp- 
toms of  any  considerable  heemorrhage  are  of  two  kinds,  the 
one  being  general  and  transient,  the  other  local  and  more 
lasting. 

(i)  The  most  important  general  symptom  is  sudden  loss 
of  consciousness.  Occasionally  the  patient  loses  conscious- 
ness at  once  and  falls,  but  more  often  he  feels  giddy  or  has 
headache  and  becomes  weak  in  one  side  ;  or  his  speech 
becomes  indistinct  and  he  then  becomes  insensible.  There 
is  sometimes  a  convulsion  at  the  outset.  This  unconscious- 
ness and  its  associated  phenomena  constitute  apoplexy.^ 
The  condition  varies  greatly  in  different  cases.  In  a  few, 
consciousness  is  not  actually  lost  ;  in  others  the  unconscious- 
ness or  coma  is  profound,  reflex  action  is  lost  and  the  evacua- 
tions are  passed  involuntarily  ;  whilst  in  many  the  condition 
is  intermediate  between  these  two  extremes.  Respiration  is 
laboured,  the  pulse  slow,  and  the  skin  wet  witli  sweat.  The 
temperature  falls  below  the  normal.  In  well-marked  cases 
the  flaccid  cheeks  are  puffed  out  with  each  expiration,  and 
the  paralysis  of  the  palate  renders  the  breathing  snoring  or 
stertorous. 

Occasionally  the  effusion  takes  place  more  slowly,  and 
consciousness  is  lost  gradually  in  tlie  course  of  hours  {in- 
gravescent apoplexy). 

^  In  old  people  attacks  may  occur  which  resemble  the  apoplexy  of 
cerebral  haemorrhage,  but  arc  not  associated  with  localising  symp- 
toms, or  with  any  recognisable  lesion  in  the  brain.  These  are  some- 
times known  as  simple  apoplexy  or  serous  apoplexy. 
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(2)  The  most  important  local  symptom  is  hemiplegia 
involving  the  limbs  on  the  side  opposite  to  the  lesion.  Even 
when  the  patient  is  unconscious,  the  limbs  can  generally  be 
recognised  as  more  flaccid  than  those  of  the  healthy  side. 
The  cutaneous  reflexes  are  often  diminished  or  lost  on  the 
paralysed  side.  There  may  also  be  paralytic  deviation  of 
the  head  and  eyes  to  the  side  of  the  cerebral  lesion. 

In  many  cases,  signs  of  returning  consciousness  will  be 
observed  in  the  course  of  a  few  hours.  The  temperature 
rises  again  to  the  normal  or  above  it,  and  thereafter  for  a 
time  there  may  be  some  headache  and  delirium.  In  cases, 
however,  where  the  effusion  continues  to  increase,  coma 
deepens  till  death  occurs,  and  the  temperature  may  remain 
at  a  low  figure.  Death  is  generally  due  to  interference  with 
the  respiratory  centre,  and  the  accumulation  of  moisture  in 
the  air-passages. 

If  the  patient  survive  for  two  or  three  days,  inflammatory 
changes  take  place  around  the  lesion,  and  the  temperature 
rises.  The  pulse  is  accelerated,  delirium  may  supervene, 
and  early  rigidity  is  present.  Serious  trophic  lesions  of  the 
skin  may  take  place  at  this  stage — e.g.,  an  acute  bedsore 
{acute  decubitus)  on  the  buttock  of  the  paralysed  side.  The 
patient  may  die  in  this  stage.  But  often  these  phenomena 
are  less  marked,  and  the  patient  recovers  from  all  except 
the  local  symptoms.  Moreover,  these  too  usually  diminish 
with  the  lapse  of  time,  partly  because  the  effusion  com- 
presses for  a  time  nerve  fibres  which  it  does  not  tear  and 
which  afterwards  regain  their  conducting  power,  and  partly 
because  many  movements  become  innervated  from  the 
opposite  hemisphere.  Thus  hemianopia  and  conjugate 
deviation  of  the  head  and  eyes  may  be  present  at  first,  and 
afterwards  pass  off. 

Hemiplegia,  then,  is  the  usual  localising  manifestation  of 
cerebral  haemorrhage,  and  the  situation  of  the  lesion  can 
usually  be  recognised  by  the  special  features  present,  as 
explained  in  the  section  on  hemiplegia.  If  the  posterior 
part  of  the  posterior  limb  of  the  internal  capsule  is  involved, 
sensation  wUl  be  affected,  and  perhaps  the  special  senses. 
In  very  slight  cases,  the  paralysis  may  disappear  withm 
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days  or  weeks,  but  as  a  nile  some  hemiplegic  weakness 
remains  permanently.  After  a  couple  of  weeks,  the  knee- 
jerks,  and  especially  that  on  the  paralysed  side,  become 
permanently  exaggerated,  owing  to  secondary  degeneration 
of  the  pyramidal  tract.  The  leg,  being  innervated  from 
both  hemispheres,  usually  recovers  more  than  the  arm  ; 
and  as  the  late  rigidity  in  the  leg  is  extensor,  the  power  of 
walking  is  often  regained.  The  gait,  however,  is  charac- 
teristic, the  limb  being  swung  round  and  the  foot  dragged. 
In  many  cases  the  hand  remains  permanently  powerless, 
and  fixed  by  the  late  rigidity. 

Ventricular  hemorrhage  gives  rise  to  profound  apoplexy. 
Meningeal  hiemorrhage  is  sometimes  associated  with  re- 
peated convulsions  which  may  be  chiefly  or  only  6n  one 
side. 

Diagnosis —There  may  be  great  difftculty  in  distinguishing 
between  apoplexy,  alcoholic  intoxication,  uremic  coma  and 
opium  poisoning  ;  all  the  more  since  intoxicated  persons 
may  be  seized  with  spontaneous  cerebral  haemorrhage  or 
have  their  skulls  fractured  through  accident  or  malice,  and 
also  because  individuals  who  are  beginning  to  feel  unwell 
are  apt  to  take  or  to  get  some  kind  of  alcoholic  drink. 
The  odour  of  the  breath  or  of  vomited  matter  is  therefore 
often  fallacious.  If  the  history  of  the  case  can  be  obtained, 
this  may  be  sufficient.  Unilateral  flaccidity  or  rigidity, 
and  conjugate  deviation  of  the  head  and  eyes  are  important 
evidence  of  a  cerebral  lesion.  The  head  should  be  carefully 
examined  for  any  signs  of  injury,  and  the  urine  should  be 
examined  for  albumen  and  sugar.  The  condition  of  the 
heart  and  arteries  may  be  very  significant. 

Alcoholic  coma  is  usually  less  intense  than  that  of  apoplexy, 
and  sets  in  gradually.  If  the  patient  struggles  much, 
alcohol  is  likely.  Convulsions  at  the  outset  of  the  attack 
and  localising  symptoms  indicate  something  more  than 
this  intoxication. 

Urcemic  coma  is  often  of  very  gradual,  onset,  and  is  thus 
for  a  considerable  time  less  deep  than  that  of  apoplexy 
The  temperature  tends  to  become  lower  and  lower,  unless 
convulsions  or  inflammatory  complications  are  present. 
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But  in  acute  nephritis  especially,  convulsions  may  set  in 
abruptly  and  be  associated  with  profound  coma.  Localising 
sym]:)toms  do  not  absolutely  exclude  uraemia.  The  history 
of  the  case,  and  a  careful  examination  of  the  heart,  arteries, 
urine  and  retinae  may  give  valuable  information,  but  it 
must  be  remembered  that  cerebral  haemorrhage  is  common 
in  the  subjects  of  chronic  renal  disease. 

Inequality  of  the  pupils  is  suggestive  of  a  cerebral  lesion, 
but  otherwise  the  condition  of  the  pupils  is  not  of  great 
value  in  the  diagnosis.  The  pupils  may  be  strongly  con- 
tracted in  opium  poisoning,  and  also  in  haemorrhage  into 
the  pons  ;  but  they  may  be  normal  or  dilated  in  alcoholic, 
opium  and  uraemic  poisoning,  and  in  apoplexy. 

The  diagnosis  between  arterial  rupture  and  arterial  ob- 
struction is  important,  and  sometimes  very  difficult ;  but 
this  will  be  considered  after  an  account  has  been  given  of 
the  latter  condition. 

Prognosis. — If  the  coma  does  not  lessen  within  twenty- 
four  hours,  recovery  is  unlikely.  Chejme-Stokes  breathing, 
oedema  of  the  lungs,  and  an  early  and  considerable  rise  of 
temperature  are  unfavourable  signs.  In  the  period  of 
reaction,  considerable  fever  and  delirium,  return  of  the 
drowsiness,  and  early  sloughing  of  the  skin  are  unfavour- 
able symptoms.  As  to  the  ultimate  recovery  of  power,  it 
may  be  necessary  to  wait  for  a  month  or  two  before  an 
accurate  forecast  can  be  made. 

In  the  event  of  recovery  there  is  always  the  risk  of  a 
second  attack  of  the  same  kind  ;  or  death  may  result  from 
kidney  disease  or  some  intercurrent  affection. 

Treatment. — The  patient  should  lie  with  the  head  and 
shoulders  raised.  A  purge  of  calomel  or  croton  oil  and  a 
diuretic  should  be  given.  An  ice-bag  may  be  applied  to 
the  head,  and  a  hot  bottle  to  the  feet.  Professional  opinion 
is  undecided  as  to  the  value  of  venesection,  but  if  the  heart 
were  acting  strongly,  the  pulse  incompressible  and  the 
coma  deep,  a  trial  of  this  method  would  be  justifiable. 
Compression  of  the  carotid  has  also  been  recommended. 
During  the  period  of  inflammatory  reaction,  careful  nursing 
is  of  great  importance,  and  every  precaution  must  be  taken 
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to  avert  bedsores.  The  bladder  must  be  attended  to.  If 
there  is  much  fever,  ice  may  be  applied  to  the  head.  Head- 
ache is  to  be  treated  by  the  local  application  of  cold,  and 
by  phenacetin  or  citrate  of  caffeine  given  internally.  The 
diet  must  be  light.  The  patient  should  rest  completely 
for  about  six  weeks,  namely,  till  the  cerebral  lesion  has  had 
time  to  heal ;  after  which,  stimulating  measures,  such  as 
massage  and  faradism,  may  be  applied  to  the  paralysed 
limbs,  and  strychnine  may  be  given  internally. 

The  patient  must  for  the  future  lead  a  quiet  life,  observing 
strict  moderation  in  food,  drink  and  exercise,  and  avoiding 
bodily  and  mental  excitement. 

HEMORRHAGE  INTO  THE  PONS  VAROLII. 

Convulsions  are  very  common  at  the  outset  and  usually 
affect  all  the  limbs,  but  may  be  confined  to  the  two  lower 
limbs.  There  may  be  tonic  as  well  as  clonic  spasm.  The 
palsy,  like  the  spasm,  is  usually  bilateral,  and  anaesthesia 
is  often  present  in  addition.  Loss  of  consciousness  may  or 
may  not  be  present  at  the  commencement.  The  pupils 
are  often  strongly  contracted  from  irritation  of  "the  nuclei 
of  the  third  nerves,  but  sometimes  they  are  dilated  owing 
to  paralysis  of  these  nuclei.  Vomiting  is  common.  The 
temperature  may  begin  to  rise  within  an  hour,  and  continue 
to  rise  quickly  until  a  great  height  is  reached. 

Occasionally  a  small  haemorrhage  causes  unilateral  symp- 
toms, viz.,  hemiplegia  involving  the  limbs  on  the  side 
opposite  the  lesion,  and  one  or  more  of  the  cranial  nerves 
{e.g.,  fifth,  sixth,  or  seventh)  on  the  side  of  lesion. 

Death  generally  takes  place  more  quickly  than  in  ordinary 
cerebral  haemorrhage,  but  if  the  lesion  is  small,  life  may  be 
spared. 

HEMORRHAGE  INTO  THE  MeDULLA  OBLONGATA. 

This  causes  death  very  quickly,  and  even,  it  is  said, 
instantaneously.  If  the  patient  survives  the  onset,  which 
is  quite  exceptional,  he  presents  symptoms  like  those  of 
bulbar  paralysis. 
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HEMORRHAGE  INTO  THE  CEREBELLUM. 

This,  like  bulbar  hgemorrhage,  is  a  rare  occurrence.  The 
mode  of  onset  may  suggest  ordinary  cerebral  haemorrhage. 
The  hemiplegia  may  be  on  the  opposite  side  or  on  the  same 
side,  according  as  the  pressure  is  exerted  upon  the  pons  or 
upon  the  medulla.  The  nerves  arising  from  these  parts 
may  be  involved.  In  some  cases,  however,  there  is  no  hemi- 
plegia.   Vomiting  is  very  common. 

Death  may  result  from  the  haemorrhage  bursting  into  the 
fourth  ventricle,  but  in  other  cases  the  patient  recovers. 
He  then  becomes  free  from  the  symptoms  of  pressure  on 
the  pyramidal  tract  and  cranial  nerves,  though  he  may 
continue  to  suffer  from  disturbance  of  equilibrium. 


Ventricular  Hemorrhage. 

Ventricular  haemorrhage  is  seldom  primary.  It  is  usually 
secondary  to  intracerebral  haemorrhage.  In  most  cases, 
the  hcemorrhage  ruptures  into  the  lateral  ventricle,  from 
which  it  passes  into  the  opposite  lateral  ventricle  and  into 
the  third  and  fourth  ventricles.  Occasionally  a  haemorrhage 
bursts  directly  into  the  fourth  ventricle— ^.g.,  from  the 
cerebellum. 

The  symptoms  are  those  of  a  severe  type  of  apoplexy. 
In  secondary  cases,  the  original  apoplectic  symptoms  may 
have  begun  to  subside,  when  they  suddenly  reappear  with 
renewed  or  increased  intensity.  If  they  have  not  sub- 
sided, they  may  become  more  intense.  There  may  be  a 
renewed  fall  of  temperature  and  slowing  of  the  pulse  for 
a  short  time.  There  may  be  rigidity  of  the  limbs  on  one  or 
both  sides. 

When  ventricular  haemorrhage  is  primary,  the  symptoms 
are  at  first,  in  most  cases,  suggestive  of  intracerebral 
haemorrhage.  There  may  be  hemiplegia  for  a  time,  and 
then  when  the  effusion  reaches  the  opposite  ventricle, 
paralysis  involves  both  sides  of  the  body. 

Recovery  takes  place  only  in  exceptional  cases  of  the 

primary  form. 
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Meningeal  Hemorrhage. 

Etiology.  — Meningeal  hccmorrhage  may  be  extradural, 
subdural,  or  subarachnoid.  It  is  almost  as  common  before 
as  after  forty  years  of  age.  It  is  about  three  times  as 
common  in  males  as  in  females.  It  occurs  under  the  same 
conditions  as  to  age,  high  tension,  etc.,  as  intracerebral 
haemorrhage  (see  p.  761).  It  may  also  be  due  to  injury  to 
the  head  ;  to  rupture  of  an  aneurysm  of  a  large  artery  ;  or 
to  some  haemorrhagic  disease.  It  sometimes  results  from 
compression  of  the  skull  at  birth  (see  below,  Cerebral 
Diplegia),  and  it  is  seen  in  the  haematoma  of  the  dura  mater 
(P-  738)-    The  extradural  form  is  almost  always  traumatic. 

Symptoms. — If  the  h;«morrhage  is  the  result  of  injury, 
the  symptoms  of  the  injury  may  mask  those  of  the  haemor- 
rhage, particularly  if  the  latter  takes  place  gradually.  The 
patient  may  be  able  to  go  about  for  some  hours  after  the 
injury,  perhaps  with  some  headache,  and  then  he  slowly 
loses  consciousness. 

Not  uncommonly  the  loss  of  consciousness  is  preceded 
by  other  well-marked  symptoms,  such  as  headache,  giddi- 
ness and  vomiting.  Convulsions  may  be  a  marked  feature, 
and  may  be  chiefly  on  one  side.  Weakness  of  the  limbs 
and  mental  symptoms  may  also  be  present.  Rupture  of  a 
large  aneurysm  will  cause  severe  apoplectic  symptoms. 

Prognosis.— If  severe  coma  supervenes,  the  prognosis  is 
very  grave.    Recovery  of  consciousness  is  a  good  sign. 

Treatment.— This  is  similar  in  the  main  to  that  of  intra- 
cerebral! hemorrhage,  but  in  traumatic  cases  the  skull 
should  be  trephined,  the  blood -clot  turned  out,  and  an 
attempt  made  to  secure  the  torn  vessel  or  to  arrest  the 
bleeding  in  some  other  way. 

vii.  Cerebral  Diplegia 

(Congenital  or  Infantile  Spastic  Paralysis.  Spastic 
Diplegia.  Spastic  Cerebral  Paraplegia.  Little's 
Disease). 

Etiology.— The  expression  cerebral  diplegia  is  applied  to 
a  group  of  diseases  which  depend  upon  widespread  sym- 
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metrical  changes  in  the  nerve  cells  of  the  cerebral  cortex. 
In  about  a  third  of  the  cases  no  cause  can  be  recognised, 
eitlier  in  the  child  or  in  the  parents.  Congenital  tendency 
is  sometimes  a  cause,  since  the  disease  may  occur  in  more 
than  one  member  of  a  family,  and  even  in  more  than  one 
generation.  Under  these  circumstances  there  is  obviously 
a  lack  of  developmental  power,  or  a  tendency  to  premature 
decay,  on  the  part  of  the  neurons.  Another  cause  is  illness 
of,  or  injury  to,  the  mother  during  pregnancy.  A  difficult, 
protracted,  or  otherwise  abnormal  labour  is  an  important 
cause  which  operates  by  causing  meningeal  haemorrhage. ^ 
Acute  disease  in  early  extra-uterine  life  may  lead  to  degenera- 
tion of  the  neurons,  and  it  is  possible  that  marasmic  throm- 
bosis in  veins  on  the  surface  of  the  brain  may  also  be  a  cause. 
The  disease  is  almost  equally  common  in  the  two  sexes. 

Morbid  Anatomy. — In  cases  where  the  child  dies  shortly 
after  birth  with  convulsions,  rigidity,  and  paralysis,  men- 
ingeal haemorrhage  is  found  ;  this  may  be  over  the  motor 
area  or  in  the  posterior  fossa.  In  the  great  majority  of 
cases  which  have  lived  to  present  during  life  the  s5rmptoms 
of  any  variety  of  cerebral  diplegia,  the  anatomical  con- 
dition is  one  of  S3mimetrical  atrophic  sclerosis.  The  part 
of  the  hemispheres  involved  varies  with  the  clinical  type. 
If  the  symptoms  were  chiefly  mental,  the  frontal  and 
occipital  regions  will  be  found  to  have  suffered  most.  In 
paraplegic  rigidity  {Little's  disease)  the  motor  areas  for  the 
legs  are  at  fault.  In  generalised  rigidity  with  idiocy  the 
whole  cortex  of  the  hemispheres  may  be  involved.  In 
bilateral  athetosis  the  change  is  in  the  motor  region, but  is 
not  so  marked  as  in  generalised  rigidity. 

The  affected  portion  of  the  brain  is  shrunken  ;  its  con- 
volutions are  irregular,  and  separated  by  wide  sulci ;  and 
there  is  a  compensatory  excess  of  fluid  in  the  membranes. 
Microscopical  examination  shows  extensive  degeneration 
and  loss  of  nerve  cells  (the  primary  process),  with  secondary 
or  accompanying  interstitial  overgrowth.  The  pyramidal 
1  When  meningeal  haemorrhage  occtirs  in  forceps  cases,  it  should 
be  regarded  as  due,  not  to  the  instrument,  but  to  the  abnormal 
labour  which  rendered  the  instrument  necessary. 
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tract  may  be  ill  developed  or  degenerated.  The  blood- 
vessels are  almost  always  healthy,  but  in  a  few  cases  there  is 
symmetrical  disease  of  the  bloodvessels  (thrombosis  of  veins, 
or  thrombosis  or  embolism  of  the  middle  cerebral  arteries). 

Symptoms.— In  many  cases  clumsiness  or  rigidity  of 
movement  is  noted  soon  after  birth.  In  cases  of  meningeal 
haemorrhage  there  may  be  convulsions,  asphyxia,  a  tense 
fontanelle,  and  other  evidences  of  increased  intracranial 
pressure.  Paraplegic  rigidity  may  be  first  noticed  when 
the  child  begins  to  walk.  Cases  which  are  the  result  of 
acute  disease  may  present  themselves  at  any  period  of 
childhood.  The  family  type  usually  begins  between  the 
sixth  year  and  puberty. 

In  generalised  rigidity  the  lower  limbs  usually  suffer  most. 
If  the  patient  can  walk,  there  is  pes  equinus,  and  there  may 
be  cross-legged  progression.  The  face  may  be  slightly 
affected.  The  knee-jerks  are  exaggerated,  and  the  plantar 
reflex  is  extensor  in  type.  The  rigidity  of  the  legs  may 
render  sitting  impossible.  Athetoid  or  choreiform  move- 
ments may  be  present. 

In  paraplegic  rigidity,  or  Little's  disease,  the  variety  which 
is  specially  related  to  abnormal  labour,  the  phenomena 
are  almost  confined  to  the  lower  limbs. 

In  bilateral  athetosis  the  rigidity  and  weakness  are  not  so 
conspicuous  as  the  constant  irregular,  involuntary  move- 
ments. Instead  of  being  comparatively  slow  or  athetoid, 
the  movements  may  be  quick  or  choreoid  (cAomc  diplegia). 

Any  degree  of  mental  defect  may  be  met  with  in  cerebral 
diplegia.  Speech  may  be  very  defective,  or  may  never  be 
acquired,  or,  having  been  acquired  before  the  diplegia  set 
in,  may  be  lost.  Convulsions  are  common  in  cases  with 
generahsed  rigidity.  Nystagmus,  squint,  inequality  of  the 
pupils,  optic  atrophy,  dysphagia,  kyphosis  with  falling 
forwards  of  the  head,  and  intention-tremor  are  other  pheno- 
mena which  may  be  observed  in  cerebral  diplegia. 

Di&gnosis.—Paraplegia  from  spinal  caries  may  simulate 
paraplegic  rigidity ;  but  in  the  former  case  there  may  be 
deformity  or  tenderness  of  the  spine,  and  a  progressive 
increase  in  the  weakness  ;  while  in  the  latter  there  may  be 
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slight  athetoid  movements  of  the  arms,  or  possibly  convul- 
sions, which  will  indicate  the  true  nature  of  the  disease. 

Insular  sclerosis  has  frequently  been  the  clinical  diagnosis 
in  cases  which  proved  after  death  to  be  cerebral  diplegia. 
In  the  hereditary  type  of  diplegia  especially,  which  begins 
in  later  childhood,  there  may  be  nystagmus,  changes  of 
articulation,  and  optic  atrophy,  in  addition  to  exaggeration 
of  the  deep  reflexes  and  rigidity  of  the  limbs.  In  a  few 
cases,  indeed,  both  anatomical  and  clinical  examination 
have  shown  that  the  two  diseases  may  be  combined.  A 
family  tendency,  however,  and  a  very  gradual  onset  favour 
the  diagnosis  of  cerebral  diplegia. 

Prognosis.— Cases  of  paraplegic  rigidity  and  some  cases 
of  generalised  rigidity  show  no  tendency  to  become  worse, 
and  may,  indeed,  improve  under  proper  treatment.  But 
many  cases  of  cerebral  diplegia  show  a  progressive  down- 
ward tendency,  which  leads  to  death  after  some  years,  from 
exhaustion,  or  from  pneumonia  induced  by  the  entrance  of 
food  into  the  air-passages. 

Treatment.  —  This  consists  in  educating  the  mental 
faculties  as  far  as  possible,  training  the  muscles  so  as  to 
increase  their  voluntary  power,  passive  movements,  sys- 
tematic rubbing,  and,  if  need  be,  correction  of  deformities. 
In  cases  seen  within  a  few  days  after  birth  with  recurrmg 
convulsions  and  other  pretty  clear  evidence  of  menmgeal 
heemorrhage,  it  is  perhaps  the  best  practice  to  trephme 
and  remove  the  clot. 


viii.  Amaurotic  Family  Idiocy 

(Infantile  Cerebral  Degeneration.  Agenesia 

corticalis). 

This  is  a  variety  of  cerebral  diplegia  which,  so  far  as  is 
vet  known,  is  almost  confined  to  the  Jewish  race.  It  fre- 
quently occurs  in  several  members  of  a  family,  begins 
about  the  age  of  three  months,  and  usually  causes  death 
within  two  years.  Weakness  begins  in  the  muscles  of  the 
neck  and  spreads  over  the  trunk  and  limbs,  bemg  at  first 
flaccid  and  afterwards  spastic.    Mental  deterioration  accom- 
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panies  the  muscular  weakness,  and  optic  atrophy  and 
bUndness  also  supervene.  A  distinctive  feature  of  the 
disease  is  seen  in  the  macular  region,  where  there  is  a  greyish- 
white  area  about  twice  the  size  of  the  disc,  with  the  cherry- 
red  macula  in  its  centre. 

The  anatomical  changes  include  intense  degeneration  in 
the  neurons  of  the  cerebral  cortex,  and  especially  in  those 
of  the  motor  area.  The  axons  in  the  crossed  and  direct 
pyramidal  tracts  of  the  cord  share  in  the  degeneration,  and 
the  ganglion  cells  of  the  retiucC,  and  the  optic  nerves,  are  also 
involved. 

ix.  Cerebral  Softening  from  Arterial  Obstruction. 

A  cerebral  artery  may  be  obstructed  by  a  plug  brought 
from  a  distance  (embolism),  or  by  a  plug  formed  at  the  spot 
(thrombosis).  Thrombosis  is  often  a  result  of  local  disease 
of  the  artery,  though  it  may  be  promoted  by  an  altered 
state  of  the  blood,  or  by  enfeeblement  of  the  heart. 

Embolism. — The  most  common  cause  of  cerebral  embolism 
is  mitral  stenosis,  the  plug  coming  not  so  often  from  the 
diseased  valve  as  from  a  thrombus  in  the  dilated  auricle- 
Recurring  endocarditis  in  a  damaged  valve  is  apt  to  cause 
embolism.  Other  sources  are  the  aortic  valve,  the  lungs, 
and  an  aortic  aneurysm.  The  middle  cerebral  artery  and 
its  branches  are  the  most  common  seats  of  embolism,  and 
those  of  the  left  side  are  involved  rather  more  frequently 
than  those  of  the  right,  because  the  blood  flows  from  the 
aorta  into  the  left  carotid  more  directly  than  into  the  right. 

Thrombosis.  —  This  occurs  chiefly  in  connection  with 
atheroma  and  syphilitic  arteritis.  It  is  favoured  by  changes 
in  the  quahty  of  the  blood,  and  by  enfeeblement  of  the 
heart's  action.  Atheroma  roughens  the  lining  of  the  vessel 
and  favours  the  deposition  of  fibrin.  vSyphilis  narrows  the 
lumen,  and  a  thrombus  is  apt  to  complete  the  obstruction. 

Morbid  Anatomy. — Arterial  obstruction  leads  to  anaemia, 
necrosis  and  softening.  The  capillaries  may  or  may  not 
be  distended  with  blood  from  the  veins,  so  that  the  infarc- 
tion may  be  either  hc-emorrhagic  or  pale.  After  twenty-four 
hours,  the  necrosed  tissue  rapidly  softens.    The  colour  of 
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the  softening  which  results  (red,  yellow  or  white)  depends 
upon  the  amount  of  blood  present.  Red  softening  becomes 
pale  with  time,  througli  changes  in  and  removal  of  the 
blood  pigment.  A  large  softening  may  ultimately  give 
place  to  a  cyst,  as  after  haemorrhage  ;  a  small  one  may  be 
replaced  by  a  cicatrix.  If  the  embolus  is  septic,  an  abscess 
may  be  produced.  If  death  takes  place  soon  after  the 
obstruction  occurs,  the  brain  tissue  may  have  a  normal 
appearance,  though  it  will  probably  feel  softer  to  the  finger 
than  the  surrounding  tissue.  Softening,  like  haemorrhage, 
leads  to  secondary  degeneration  in  the  nerve  tracts  which 
are  severed.  Thus,  if  the  internal  capsule  is  destroyed,  the 
pyramidal  tract  will  degenerate  from  the  seat  of  lesion  to 
its  lower  termination. 

Symptoms. — The  symptoms  of  softening  are  in  the  main 
similar  to  those  of  haemorrhage,  and  in  a  large  proportion 
of  cases  include  both  general  and  localising  phenomena; 
but  if  the  same  portion  of  the  brain  is  involved,  haemorrhage 
gives  rise  to  more  formidable  consequences  than  softening. 
It  may  be  that  laceration  of  brain  tissue  causes  more  pro- 
found disturbance  than  mere  deprivation  of  blood  ;  but 
the  principal  reason  is  the  increase  of  intracranial  pressure 
which  is  caused  by  intracranial  h;emorrhage.  As  the 
cranium  is  practically  a  closed  cavity,  this  increase  tells 
on  the  cortex  as  well  as  on  parts  nearer  the  seat  of  lesion. 

Softening  from  thrombosis  may  exist  without  symptoms. 

Premonitory  symptoms  are  absent  in  embolism.  They 
are  common  in  atheroma  in  the  form  of  giddiness,  headache, 
impairment  of  memory,  unilateral  tingling  or  numbness, 
etc.  ;  and  are  du-e  to  the  imperfection  of  the  blood-supply 
which  is  afforded  by  the  diseased  arteries.  They  are 
common  in  syphilis,  especially  in  the  form  of  severe  head- 
ache, unilateral  or  bilateral,  and  worse  at  night. 

General  symptoms  are  not  so  marked  as  in  haemorrhage. 
Thus  in  syphilis,  consciousness  is  generally  preserved. 
Sudden  obstruction  by  embolism  often  causes  loss  of  con- 
sciousness. Atheromatous  thrombosis  in  a  large  vessel  may 
cause  well-marked  apoplexy. 

The  local  symptoms  consist  of  motor  and  sensory  paralyses, 
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which  vary  according  to  the  vessel  obstructed.  The  most 
common  palsy  is  hemiplegia,  since  the  middle  cerebral  is 
most  frequently  plugged.  With  right-sided  hemiplegia, 
aphasia  is  often  associated.  Complete  occlusion  of  the 
basilar  may  cause  bilateral  paralysis  of  the  limbs,  anarthria, 
dysphagia,  and  great  disturbance  of  temperature.  The 
level  of  temperature  may  fall  and  then  rise  to  hyperpyrexia. 
At  the  onset  there  may  be  apoplexy. 

Diagnosis. — The  sudden  onset  of  hemiplegia  points  to  a 
vascular  lesion,  viz.,  either  obstruction  or  rupture.  The 
converse  is  not  always  true,  for  vascular  obstruction  by 
thrombosis,  especially  if  connected  with  atheroma,  some- 
times sets  in  gradually,  although  an  onset  originally  de- 
scribed as  gradual  may  be  found  on  careful  inquiry  to  have 
really  consisted  of  a  series  of  slight  sudden  attacks,  each  of 
which  aggravated  the  pre-existing  condition.  Moreover, 
aphasia  may  set  in  with  an  abruptness  which  is  almost 
sudden,  and  yet  it  may  not  be  due  to  a  vascular  lesion.  This 
may  occur  in  meningitis,  where  the  disease  causes  irritative 
inhibition  of  the  speech  centre. 

In  embolism,  a  possible  source  of  an  embolus  is  generally 
present.  The  patient  usually  has  heart  disease,  or  has 
recently  liad  some  disease,  such  as  rheumatism,  chorea,  or 
scarlet  fever,  which  may  be  associated  with  endocarditis. 
Moreover,  there  may  be  evidence  of  embolism  elsewhere — 
e.g..  splenic  enlargement  with  pain  in  the  region  of  the 
spleen  ;  albuminuria  or  hsematuria  ;  embolism  of  the  central 
artery  of  the  retina,  etc. 

In  syphilis  there  is  often  a  history  of  venereal  infection  ; 
severe  headache  may  have  preceded  the  onset  ;  and  the  age 
is  often  below  forty.  In  young  adults,  almost  all  cases  of 
sudden  hemiplegia  are  due  either  to  embolism  or  to  syphilis. 

In  atheroma  there  may  be  premonitory  symptoms,  such 
as  headache,  giddiness,  and  numbness  ;  the  general  vigour 
of  the  nervous  and  circulatory  organs  may  have  been  de- 
pressed by  worry,  overwork,  or  recent  illness  ;  the  onset 
is  often  gradual,  or  in  a  series  of  small  attacks  ;  and  the  age 
is  generally  above  forty.  Indeed,  unless  there  is  kidney 
disease,  or  a  tendency  to.  premature  arterial  degeneration, 
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softening  from  atheroma  is  not  common  below  the  age 
of  sixty. 

In  patients  over  forty  years  of  age,  in  whom  either 
atheromatous  thrombosis  or  hccmorrhage  is  Ukely,  the 
diagnosis  may  be  very  difficult.  A  pulse  of  high  tension, 
a  strongly-acting  heart,  hypertrophy  of  the  left  ventricle, 
thickening  and  rigidity  of  the  arteries,  and  albuminuria, 
all  favour  haemorrhage  ;  a  pulse  of  low  tension,  a  feeble 
heart  and  deformity  of  the  arteries  suggest  softening. 
Excitement  may  bring  on  haemorrhage  ;  exhaustion  and 
anxiety  promote  thrombosis.  Well-marked  premonitory 
symptoms  suggest  thrombosis.  Severe  and  prolonged  coma 
favours  hsemorrhage.  Great  disturbance  of  temperature 
(apart  from  basilar  obstruction)  makes  haemorrhage  likely. 
Fatal  cases  of  apoplexy  in  persons  between  forty  and  sixty 
almost  always  turn  out  at  the  autopsy  to  be  due  to  haemor- 
rhage. The"  course  of  the  illness  may  occasionally  throw 
light  on  the  case.  Thus  haemorrhage  occasionally  occurs 
in  young  subjects  from  rupture  of  an  aneurysm  of  one  of 
the  larger  cerebral  arteries,  but  this  form  of  hcemorrhage 
is  not  survived.  Accordingly,  if  a  young  adult  recovers 
from  an  attack  of  apoplexy,  the  latter  is  not  due  to  rupture 
of  one  of  these  large  aneurysms. 

Prognosis.— Basilar  obstruction  is  almost  always  fatal. 
Thrombosis  of  the  internal  carotid  artery  is-  very  dangerous 
to  life  as  the  arterial  disease  is  apt  to  be  extensive,  and 
thrombosis  may  spread  widely.  Embolism  of  the  mternal 
carotid  is  not'  so  serious.  The  danger  is  much  less  in 
embolism  and  syphilis  than  in  atheroma,  as  the  patients 
are  generally  young,  and  disease  of  the  arterial  walls  is 
sheht  or  removable  by  treatment.  The  immediate  prog- 
nosis will  also  depend  largely  on  the  general  symptoms 
nresent  after  the  onset. 

Recurrence  is  likely  in  atheroma,  unlikely  in  embohsm, 
and  unlikely,  with  proper  treatment,  in  syphilis. 

Treatment.-The  treatment  of  apoplexy  resulting  from 
obstruction  of  a  cerebral  artery  is  similar  m  part  to  th 
treatment  of  apoplexy  due  to  h-morrl-f       766)  ,  bu 
depleting  measures  must  not  be  employed,  and  it  may  be 
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desirable  to  give  digitalis  or  ammonia  to  increase  the 
strength  of  the  heart's  action.  Quiet,  light  diet,  and 
careful  nursing  are  of  the  utmost  importance  until  the 
period  of  inflammatory  reaction  is  well  past.  Later  on 
tonics  may  be  given,  and  the  paralysed  limbs  may  be 
gently  rubbed.  In  atheroma,  the  patient  must  avoid 
mental  and  bodily  exhaustion,  worry  and  all  depressing 
conditions.  Syphilitic  subjects  should  immediately  be 
treated  with  potassium  iodide  (15  grains  thrice  daily),  and 
this  should  be  continued  for  several  weeks.  Syrup  of  the 
iodide  of  iron  may  be  added  as  a  tonic.  These  patients 
should,  for  several  years  afterwards,  take  a  course  of  the 
potassium  salt  for  two  or  three  weeks  every  six  months. 

X.  Thrombosis  in  Cerebral  Veins  and  Sinuses. 

Sinus  thrombosis  may  be  primary  or  secondary. 

(1)  Primary  or  simple  thrombosis  occurs  chiefly  in  con- 
ditions of  great  debility,  and  is  therefore  termed  marasmic 
or  marantic  thrombosis.  The  blood  coagulates  too  readily, 
or  the  circulation  is  enfeebled,  or  both  conditions  are 
present.  It  is  most  common  in  infants,  but  it  also  occurs 
in  adults,  and  especially  in  the  old  and  feeble.  It  is  chiefly 
seen  in  the  first  six  months  of  life  as  a  consequence  of 
protracted  and  severe  diarrhoea.  It  occurs  in  adults  in 
the  late  stages  of  phthisis,  cancer  and  other  severe  cachectic 
conditions,  in  gout,  in  the  puerperal  state,  and  in  chlorosis. 
The  thrombus  almost  always  forms  in  the  superior  longi- 
tudinal sinus. 

(2)  Secondary  or  infective  thrombosis  is  much  more 
common,  and  is  due  to  neighbouring  disease.  The  most 
common  cause  is  disease  of  the  middle  ear.  Disease  of 
some  other  part  of  the  skull,  injury  to  the  skull,  meningitis, 
and  erysipelas  of  the  head  are  also  causes.  The  lateral 
sinus  is  most  frequently  involved. 

Morbid  Anatomy. — In  primary  cases,  the  wall  of  the  sinus 
is  seldom  inflamed.    The  vessel  is  filled  with  adherent  clot 
In  secondary  cases,  the  wall  is  often  inflamed,  and  the  clot 
may  be  softened  and  pus-like  ;  meningitis  is  often  present. 
In  either  case,  the  obstruction  in  the  sinus  causes  great 
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distension  of  the  tributary  veins,  and  the  clot  may  spread 
into  these  vessels.  Congestion,  oedema,  and  sometimes 
haemorrhage  ensue  in  the  brain  tissue. 

Symptoms. — (i)  In  primary  cases,  there  may  be  no 
symptoms,  and  when  symptoms  are  present  they  may  be 
indistinguishable  from  those  due  to  the  cause  of  the  throm- 
bosis. The  principal  cerebral  symptoms  are  stupor,  coma, 
delirium,  headache,  vomiting,  strabismus,  muscular  rigidity, 
and  convulsions.  There  may  be  cedema  and  distension  of 
veins  on  the  side  of  the  head,  epistaxis,  and  in  children 
bulging  of  the  fontanelle.  The  cerebral  symptoms  are  by 
no  means  characteristic.  The  oedema  and  venous  engorge- 
ment externally  are  due  to  the  obstruction  to  the  circulation 
in  the  veins  passing  from  the  outside  of  the  skull  through 
the  bone  to  the  sinus.  While  important  in  diagnosis  if 
they  are  present,  these  phenomena  are  seldom  to  be  recog- 
nised. Some  of  the  symptoms  connected  with  thrombosis 
of  particular  sinuses  are  the  following  : 

Superior  Longitudinal  Sinus. — There  may  be  oedema  and 
distension  of  veins  on  both  sides  of  the  head.  There  may 
be  bleeding  from  the  nose  from  veins  which  communicate 
with  the  sinus.  The  anterior  fontanelle  may  become 
prominent  in  children,  probably  after  being  depressed  in 
connection  with  the  diarrhoea  which  led  to  thrombosis  If 
the  cerebral  symptoms,  such  as  convulsions,  are  unilateral, 
this  suggests  that  the  thrombus  has  extended  into  the 
veins  over  one  hemisphere. 

Cavernous  Sinus.— There  may  be  protrusion  of  the  eye 
(proptosis)  owing  to  distension  of  the  vessels  in  the  orbit. 
(Edema  and  venous  engorgement  may  be  present  in  the 
eyeUds  and  neighbouring  parts  of  the  head.  There  may  be 
slight  swelling  of  the  optic  disc. 

Lateral  Sinus. — There  may  be  oedema  and  distension  of 
veins  in  the  mastoid  region.  As  this  condition  is  almost 
always  secondary  to  ear  disease,  the  presence  of  the  latter 
is  important  in  diagnosis.  The  cerebral  symptoms  are 
suggestive  of  local  meningitis. 

(2)  In  secondary  thrombosis,  the  principal  phenomena  are 
symptoms  of  septic  poisoning,  such  as  rigors  and  marked 
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oscillations  of  temperature,  with  symptoms  and  signs  of 
pya^mic  lesions  in  the  lungs.  The  cerebral  symptoms  which 
are  present  are  generally  referable  to  the  associated  menin- 
gitis. There  may  be  oedema  and  venous  distension  over  the 
mastoid  region. 

Diagnosis.-This  may  be  very  difficult .  The  supervention 
01  head  symptoms  in  a  case  where  a  recognised  cause  of 
thrombosis  is  present  should  certainly  suggest  the  occurrence 
ol  that  complication,  but  the  latter  is  only  certain  when  local 
distension  of  vems  or  oedema  is  also  present.  The  condition 
known  as  hydrocephaloid,  which  may  be  induced  by  severe 
diarrhoea  m  young  children,  is  associated  with  stupor,  but 
tlie  fontanelle  is  depressed. 

Prognosis.-Primary  cases  seldom  recover.  Secondary 
cases  are  hopeless  unless  surgical  measures  are  adopted 

Treatment.— The  primary  condition  should  be  rectified  as 
lar  as  possible.  Secondary  cases  must  be  dealt  with  by  the 
surgeon  ;  the  thrombosed  sinus  may  be  cleared  out  after 
ligature  of  the  jugular  vein,  and  the  primary  focus  should 
be  removed  altogether. 

xi.  Infantile  Hemiplegia 

(Acute  Cerebral  Palsy  of  Children.  Cerebral 
Spastic  Hemiplegia). 

ytar^  o  life  ;i  a  few  take  origin  before  birth.     Tlie  sexes 

msable,  but  in  abont  one-t)iird  of  the  cases  the  disease 
occurs  as  a  complication  of  some  other  affection  u  ual  v 
scarlet  fever  or  measles.  There  is  frequently  rhistorv  S 
a^blow  on  the  head  or  of  a  shock  irnL^iJ^  tt/t^ 

by  Osier,  a  majority  showed  (i)  atrophy  and  sclerosis  of  the 

^  Though  the  disease  is  rare  a ffpr       o-  4.u 
is  occasionally  met  with  L^tl^ieT  iZ'  '  "™'T  f 
occurring  in  later  chilrth„„,i  ^  '^a-™  recorded  a  case 
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brain.  These  may  involve  groups  of  convolutions,  a  lobe, 
or  a  hemisphere.  The  atrophy  and  sclerosis  are  specially 
liable  to  involve  the  motor  area,  viz.,  the  cortical  distribu- 
tion of  the  middle  cerebral  artery.  They  are  associated  with 
degeneration  of  the  pyramidal  tracts,  and  often  with  dilata- 
tion of  the  lateral  ventricle  on  the  affected  side.  The 
meninges  are  usually  adherent  over  the  atrophic  portion. 
In  about  half  as  many  cases,  there  was  (2)  porencephalus, 
which  consists  in  the  presence  of  cavities  at  the  surface  of 
the  brain,  and  is  to  be  regarded  as  one  of  the  final  stages 
of  atrophy.  The  cavities  appear  to  take  origin  as  depres- 
sions of  the  surface,  and  may  extend  far  into  the  interior 
of  the  brain ;  they  often  communicate  with  the  ventricle. 
They  are  lined  by  pia  mater,  and  bridged  over  by  arachnoid. 
They  contain  subarachnoid  fluid,  and  may  thus  resemble 
cysts.  Porencephalus  is  doubtless  in  many  cases  congenital. 
In  a  still  smaller  proportion  of  cases  there  was  (3)  embolism, 
thrombosis,  or  haemorrhage.  In  this  small  group  the 
children  were  usually  a  good  deal  older  than  in  the  other 
cases. 

In  recent  encephalitis,  the  affected  portion  of  the  hemi- 
sphere is  purple  in  colour,  and  the  convolutions  are  swollen. 
It  is  chiefly  the  grey  cortex  which  is  involved. 

Pathology.— Many  of  the  congenital  cases  are  due  to 
syphilis  in  the  mother,  the  lesion  in  the  child  being  syphilitic 
disease  and  thrombosis  in  the  middle  cerebral  artery  or  in 
veins  on  the  surface  of  the  hemisphere.  In  rare  cases  the 
same  kind  of  lesion  has  been  found  when  the  disease  set  in 
some  time  after  birth.  In  a  few  cases  the  cause  of  the 
hemiplegia  may  be  injury  to  the  head,  or  meningeal  hemor- 
rhage, at  the  time  of  birth.  The  majority  of  all  cases,  how- 
ever, are  due  to  encephalitis  {polioencephalitis),  a  condition 
which  in  some  ways  is  very  similar  to  poliomyelitis. 
Both  are  doubtless  of  infective  nature,  and  it  is  indeed 
possible  that  the  virus  is  the  same  in  both  cases.  It  has 
happened  that  of  two  members  of  a  family  who  became 
ill  at  the  same  time,  the  one  suffered  from  poliomyeUtis. 
and  the  other  from  polioencephalitis.  Even  when  the 
hemiplegia  occurs  in  the  course  of  another  infection,  such 
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as  scarlet  fever  or  measles,  encephalitis  appears  to  be  the 
cause  in  the  majority  of  cases,  while  in  the  remainder  a 
vascular  lesion,  such  as  thrombosis  or  embolism,  is  probable. 
According  to  James  Taylor,  the  different  morbid  processes 
arranged  in  order  of  frequency  are  :  (i)  acute  encephalitis, 
(2)  thrombosis,  arterial  or  venous,  (3)  haemorrhage,  and 
(4)  embolism. 

Symptoms.— In  the  majority  of  cases,  the  onset  is  attended 
by  severe  convulsions.    These  are  generally  unilateral,  and 
involve  the  limbs  which  are  afterwards  found  to  be  para- 
lysed.   The  child  may  be  unconscious  for  hours  or  days, 
and  there  may  be  pyrexia  and  vomiting.    Right  hemiplegia 
in  children  who  have  learned  to  speak  may  be  accompanied 
by  aphasia,  but  this  passes  off  before  long.    The  voluntary 
movement  of  the  face  suffers  less  than  emotional  movement 
(m  laughing,  crying,  etc).i    Sensation  is  seldom  affected, 
and  never  permanently.    The  permanent  loss  of  power  may 
be  slight.    If  the  loss  is  complete  at  first,  some  recovery 
takes  place  after  a  time,  but  the  upper  limb  very  often 
remams  seriously  weakened.    In  this  limb  there  are  often 
developed  the  phenomena  of  mobile  spasm,  athetosis,  or  post- 
hemipiegic  chorea  (see  pp.  759,  760).    The  digits  are  con- 
stantly bemg  flexed  and  extended,  usually  by  slow  move- 
ments ;  and  adduction,  abduction,  pronation,  and  supination 
may  also  be  observed  in  the  different  parts  of  the  limb  The 
affected  limbs  do  not  grow  so  weU  as  the  others,  but  the 
patient  becon.es  able  to  walk.    The  knee-jerk  is  exaggerated. 
Mental  defect  is  a  common  result,  and  may  manifest  any 
degree  of  severity.    Another  common  sequel  is  recurring 
convulsions,  which  involve,  as  a  rule,  only  the  paralysed 

J^cvlt"'~:\  '^'^^  ''''''  '^^'^       ^  distinct 

a  tack  of  acute  head  symptoms,  setting  in  some  time  after 
birth.    Hemiplegia  of  chronic  onset  is  due  to  tumour. 

^  This  is  different  from  what  obtains  in  the  most  common  form  of 
infZlTh  T       ^^P^^^^^^^         -b--^  -  caseTo 

exam  nation  to  be  confined  to  the  motor  cortex.    See  note  on 
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Prognosis.— In  some  cases  the  paralysis  disappears  com- 
pletely in  the  course  of  a  few  months,  but  even  then  there 
may  be  some  residual  mental  impairment,  and  epilepsy  may 
supervene  about  the  period  of  puberty.  But  in  many  cases 
the  hemiplegia,  with  or  without  mental  impairment  and 
athetosis,  proves  to  be  permanent,  and  in  addition  there 
may  be  recurring  convulsions. 

Treatment. — Convulsions  at  the  onset  should  be  treated 
by  bromides  given  by  the  rectum,  and  by  chloroform 
inhalations.  Later  on,  the  paralysed  limbs  should  be 
treated  by  systematic  rubbing  and  passive  movement. 
Deformities  should  be  prevented  as  far  as  possible,  or 
corrected — if  need  be,  by  operation — if  they  are  already 
in  existence.  Recurring  convulsions  should  be  treated  as 
if  they  were  due  to  ordinary  epilepsy. 

xii.  Insular  Sclerosis. 

(Disseminated  or  Multiple  Sclerosis).i 

Three  varieties  of  this  disease  are  recognised  :  cerebral, 
spinal  and  cerebro-spinal.    The  last  is  the  usual  form. 

Etiology. — This  is  obscure.  The  disease  is  occasionally 
a  sequel  of  an  acute  infection,  pregnancy  or  parturition, 
mental  distress,  injury,  or  exposure  ;  but  in  a  large  pro- 
portion of  cases  no  cause  can  be  recognised.  The  disease 
occurs  chiefly  in  early  adult  life,  and  is  rare  after  fifty.  It 
affects  the  two  sexes  almost  equally. 

Morbid  Anatomy. — Reddish-grey  patches  of  sclerosis  are 
scattered  at  random  throughout  the  central  nervous  system 
and  sometimes  also  in  the  cranial  nerves.  They  generally 
develop  in  the  white  substance.  In  the  brain  they  are 
common  in  the  centrum  ovale,  central  ganglia,  crus  cerebri 
and  pons,  but  they  seldom  invade  the  cortex.  In  the  cord 
they  favour  the  lateral  columns.  Their  size  varies  up  to 
that  of  a  walnut.  Their  shape  is  irregular.  Their  margin  is 
well  defined.  Their  colour  is  slightly  darker  than  that  of  the 
normal  grey  cortex.  Their  consistence  is  shghtly,  and  occa- 
sionally a  good  deal,  firmer  than  that  of  normal  brain  tissue. 

^  French,  Sclerose  en  plaques  disseminees. 
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The  patches  are  characterised  by  overgrowth  of  neiirogha, 
thickening  of  the  walls  of  the  vessels,  and  wasting  of  the 
nerve  fibres.  But  the  white  substance  of  the  fibres  wastes 
first,  and  the  axis  cylinders  may  persist  for  a  long  time. 
Occasionally  there  is  secondary  degeneration.  Insular 
sclerosis  thus  differs  from  the  system  or  neuron  degenera- 
tions in  the  random  distribution  of  the  lesions. 

Pathology. — According  to  some,  the  interstitial  over- 
growth is  primary  and  the  degeneration  of  nerve  fibres 
secondary,  while  others  would  reverse  this  order.  It  has 
been  suggested  that  the  interstitial  change  results  from 
thrombosis  of  minute  vessels,  and  that  the  vascular  changes 
which  lead  to  the  thrombosis  may  be  due  to  some  toxic  agent. 

Symptoms.— The  symptoms  vary  greatly  in  different  cases, 
(i)  One  of  the  most  frequent  is  muscular  weakness  of  varying 
distribution,  often  partial,  and  often  of  sudden  origin.  Indeed, 
one  of  the  most  common  modes  of  onset  of  the  disease  is  with 
sudden,  incomplete  loss  of  power  in  one  limb.    The  limb  is 
not  altogether  disabled,  but  the  patient  lets  articles  drop  if 
the  upper  limb  is  at  fault,  or  drags  the  foot  a  little  if  the  leg 
is  involved.    Some  numbness  or  tingling  may  be  associated 
with  the  loss  of  power,  and  a  noteworthy  fact  is  that  after  a 
time  the  power  may  be  regained.    Paresis  may  afterwards 
return  in  the  same  or  in  another  limb.    Weakness  in  the  legs 
is  almost  always  associated  with  spasticity  and  exaggerated 
knee-jerks.    Ankle  clonus  may  be  present,  and  the  plantar 
reflex  is  extensor  in  type. 

(2)  Another  verystriking  symptom  is  coarse,  jerky  irregular 
movement,  frequently  involving  the  hand,  and  observed  only 
m  connection  with  voluntary  movement  {intention-tremor). 
For  mstance,  if  the  patient  tries  to  convey  a  cup  of  water  from 
the  table  to  his  mouth,  the  limb  becomes  the  seat  of  such 
violent  jerking  that  the  water  is  quickly  spilled.  Yet  when  no 
voluntary  movement  is  attempted,  the  limb  is  usually  per- 
fectly still.  In  the  course  of  the  disease,  similar  tremors  may 
involve  the  muscles  of  the  trunk,  neck,  face,  tongue  and  legs 
In  the  early  stages,  the  tremor  may  be  slight,  and  may  then 
be  seen  when  the  patient  writes.  This  form  of  inco-ordination 
IS  supposed  to  depend  upon  the  non-uniform  retardation  of 
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impulses  passing  along  the  different  efferent  fibres  at  the 
sclerosed  patch ;  it  is  believed  to  coincide  with  sclerosis  of 
the  pons.  Sclerosis  in  the  posterior  columns  may  give  rise 
to  ataxy  in  the  legs. 

(3)  Eye  symptoms  are  common,  and  include  (a)  impaired 
vision  in  one  or  both  eyes,  with  contraction  of  the  fields,  but 
without,  at  first,  ophthalmoscopic  changes.  Impairment  of 
vision  in  one  eye  may  be  the  first  symptom,  and  it  may,  like 
paresis  of  a  limb,  pass  away  after  a  time,  to  return  later 
on  in  the  same  or  in  the  opposite  eye.  The  symptom  is 
attributable  to  sclerosis  in  the  optic  nerves  or  chiasm,  and 
this  leads  to  secondary  atrophy.  There  may,  however,  be 
primary  optic  atrophy,  exactly  as  in  tabes  dorsalis.  {b)  Nys- 
tagmus is  a  common  symptom,  but  the  oscillating  move- 
ments are  usually  observed  only  in  connection  with  volun- 
tary movement  of  the  eyes,  {c)  There  may  be  external 
ocular  palsies,  involving  especially  convergence  and  conjugate 
deviation.  Transient  weakness  of  an  ocular  muscle  causing 
squint  is  sometimes  the  first  symptom  of  the  disease,  {d)  In- 
ternal palsies  are  uncommon,  but  any  form  may  be  met  with. 

(4)  Articulation  is  sometimes  scanning  {staccato,  syllabic), 
or  elisive  {slurring),  or  both  ;  the  syllables  being  separated 
and  accentuated  in  the  first  variety,  and  the  ends  of  words 
being  elided  in  the  second.  These  symptoms  point  to  m- 
volvement  of  the  bulbar  region. 

(5)  Cutaneous  sensibility  may  be  impaired,  often  m  an 
irregular  and  localised  way.  There  may  be  paraesthesise, 
sharp  or  dull  pains,  and  girdle  sensation.  There  may  be 
dissociated  anaesthesia,  one  form  of  sensation  bemg  lost 
while  others  are  preserved.  Thus  in  one  case  there  was  loss 
of  the  stereognostic  sense  in  the  right  hand,  the  patient  bemg 
unable  to  recognise  the  shapes  of  objects,  although  the 
senses  of  touch,  pain,  and  temperature  were  preserved. 
Sensation,  however,  is  often  normal. 

(6)  There  may  be  some  delay  m  evacuation  of  the  bladder, 
and  there  may  be  irritability  of  that  viscus,  and  even  mcon- 

tinence.  . 

1  Transactions  of  the  Glasgow  Pathological  and  Clinical  Society, 

February  11,  1901- 
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(7)  Mental  change  is  common,  but  is  generally  slight.  The 
most  common  manifestation  is  abnormal  contentment  in 
spite  of  increasing  disabiUty.  But  the  patient  may  become 
childish,  unduly  emotional,  and  even  demented  ;  or  there 
may  be  mania,  melancholia,  or  delusions  of  grandeur  recalling 
those  of  general  paralysis. 

(8)  Occasionally  there  are  paroxysms  of  headache,  vertigo 
and  vomiting. 

(9)  Sometimes  there  are  epileptiform  or  apoplectiform 
seizures,  characterised  by  coma,  convulsions,  hemiplegia, 
and  pyrexia. 

Trophic  lesions  of  the  skin,  muscular  wasting,  and  changes 
m  the  electrical  reactions  of  muscles  are  not  phenomena  of 
this  disease. 

Diagnosis.— The  intention-tremor,  the  progressive  weak- 
ness of  spastic  type,  the  nystagmus  and  the  change  in  the 
articulation,  are  sufficiently  characteristic  if  they  are  all 
present. 

In  paralysis  agitans,  the  head  is  bent  forwards,  the  features 
are  fixed,  the  muscles  are  rigid,  and  the  commencement  is 
after  forty  ;  but  above  all,  the  rhythmical  tremor  continues 
when  no  movement  is  willed.    Nystagmus  is  never  present. 

in  general  paralysis  of  the  insane,  tremor  is  most  marked 
m  the  hps  and  tongue,  and  mental  symptoms  are  present. 

Mercur^al  tremors  may  resemble  those  of  insular  sclerosis 

^:^L2^^^^^^    ^^^^^^^^^^^    p^^-^  ^^-^^ 

Insular  sclerosis  is  apt  to  be  mistaken  for  hysteria  In 

LTcllS  are  commonl; 

less  complete  than  m  hysteria.  Moreover,  the  partial  loss  of 
power  may  be  transient,  and  may  recur  in  the  same  or  in 
another  imb,  a  state  of  matters  not  observed  in  hysteria 

h;™   S  — les  is  not  Lrfn 

hysteria     Blurring  or  considerable  impairment  of  vision 
transient,  and  recurring  in  the  same  or  the  other  eye,  sefdom 
occurs  in  hysteria.    Opt.c  atrophy  is  conclusive  vTden^ 
against  mere  functional  disorder.    Persistent  and  well 
marked  aiakle  clonus  suggests  sclerosis  of  the  pyramidal 
tract ;  .nd  the  extensor  type  of  plantar  reflex  (EsS 
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sign)  points  to  organic  change.  In  hysteria,  the  plantar 
reflex  is  often  absent,  and  when  present,  is  of  flexor  type. 
Nystagmus,  intention-tremor  and  scanning  articulation  are 
not  present  in  hysteria. 

Prognosis. — The  disease  is  apt  to  progress  by  fits  and 
starts,  and  great  temporary  improvement  may  take  place. 
The  duration  may  be  a  few  or  many  years.  The  prog- 
nosis of  optic  atrophy  in  this  disease  is  not  nearly  so  grave 
as  in  tabes.  Death  may  be  due  to  interference  with  deglu- 
tition or  respiration,  or  to  intercurrent  disease. 

Treatment. — Arsenic,  silver  nitrate,  and  smeill  doses  of 
mercury  and  potassium  iodide  may  be  tried,  but  no  cure 
is  known. 

xiii.  Hydrocephalus 

(Dropsy  of  the  Brain.    Water  in  the  Head). 

Hydrocephalus  consists  in  an  abnormal  accumulation  of 
fluid  within  the  skull.  It  may  be  acute  or  chronic,  primary 
or  secondary,  external  (subdural)  or  internal  (intraven- 
tricular), congenital  or  acquired. 

Acute  Hydrocephalus  is  always  due  to  menmgitis, 
and  indeed  acute  hydrocephalus  is  now  synonymous  with 
tubercular  meningitis.  It  may  be  external,  or  internal,  or 
both. 

Chronic  External  Hydrocephalus  is  usually  a  com- 
pensatory condition,  the  fluid  under  the  dura  occupying 
the  space  left  by  senfle  shrinking,  or  by  imperfect  growth 
of  the  brain.  In  some  cases,  however,  without  undue 
smallness  of  the  brain,  there  is  a  congenital  excess  of  sub- 
dural fluid,  and  this  causes  the  head  to  enlarge.  A  living 
birth  may  be  impossible,  but  if  this  is  accomplished,  the 
skull  rapidly  expands.  The  clinical  features  are  then 
similar  to  those  of  internal  hydrocephalus. 

Chronic  Internal  Hydrocephalus  may  be  congenital 
or  acquired. 

(i)  Of  the  congenital  form,  ho  certain  cause  is  known.  It 
may  occur  in  several  members  of  a  family.  It  may  advance 
so  far  in  intra-uterine  life  as  to  make  Uving  birth  im- 
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possible,  or  it  may  develop  shortly  after  birth  or  even  at  a 
later  period. 

Morbid  Anatomy.— The  lateral  ventricles  are  greatly  dis- 
tended by  a  watery  fluid,  with  the  result  that  the  brain 
tissue  around  them  is  thinned  by  stretching.    The  foramen 
of  Monro  may  be  greatly  widened.    The  middle  ventricle 
is  also  enlarged,  and  sometimes  the  iter  and  fourth  ventricle, 
i  he  fluid  IS  not  unlike  dropsical  fluid.    It  contains  albumen 
and  salme  matter,  and  has  a  specific  gravity  ranging  some 
degrees  above  or  below  loio.    Not  merely  is  the  con- 
vexity of  the  hemisphere  thinned  by  the  distension  of  its 
cavity,  but  the  convolutions  tend  to  become  flattened  and 
unfolded.  The  lining  membrane  of  the  ventricle  is  thickened 
The  corpus  caUosum  shares  in  the  stretching  and  thinning 
and  It  occasionally  ruptures  during  life,  so  that  the  fluid 
escapes  from  the  ventricles,  and  the  brain  collapses.  The 
optic  tracts  may  be  much  damaged  by  pressure.  The 
ontanelles  are  enlarged,  and  the  cranial  bones  separate  at 
he  sutures,  expand  and  become  thin.    In  later  stages  if 
the  patient  hves,  and  the  disease  becomes  arrested  'the 
gaps  between  the  bones  may  be  partly  filled  up  bj)  the 
development  of  Wormian  bones  or  ossa  W?«.L.  The 
cranium  is  enlarged  out  of  all  proportion  to  the  face  so 
that  the  eyes  look  downwards.    The  vertex  of  the  head  is 
ZtZ  -"'^         '^^  rickettwS  ■ 

Symptoms.-The  gradual  enlargement  of  the  head  is 
usually  the  first  sign  of  the  disease  and  may  indeed  01 

n  oTheTcr'^he'^^--^  ^"^  '''''''  ''"^^''^^  -P-™™ 
charttTriserby  \  '  ™' 

squinting  and  cLuS"  etL^Tnt  Tnt^X 
?hT~tT"  *M  'r  *°  ""'^"^^  in  proporti  ^ 

Th    umr^i  of  the"  ^    T"^"^^  ^''P---- 
n,  H  thl  T  ^""""^  "  rounded,  the  skin  over  it  thin 

-..shness  Of  inJEt,  ^tf  ^5  m^^  au^.'rteif 

dency  to  sleep  much  by  dav  or  fliP  H<.fn.f 

uy  uciy,  or  tue  delect  may  amount  to 
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complete  idiocy.  As  the  disease  advances,  the  head  is  im- 
perfectly supported,  partly  on  account  of  its  weight,  and 
partly  on  account  of  the  muscular  weakness.  The  limbs 
become  weak,  and  may  become  the  seat  of  contractures 
as  w^ell  as  convulsions.  Blindness  from  optic  atrophy  may 
result  from  the  pressure  on  or  stretching  of  the  optic  nerves, 
tracts  and  chiasma.  The  eyes  are  turned  downwards,  and 
rolled  from  side  to  side. 

Prognosis. — Many  cases  die  within  a  few  months  after 
birth,  from  coma,  convulsions,  debility,  or  some  inter- 
current disease.  A  number,  however,  survive  for  one  or 
several  years.  Occasionally  the  morbid  process  undergoes 
arrest,  and  the  patient  may  live  to  advanced  life,  though 
probably  the  subject,  throughout  life,  of  mental  irritability 
and  weakness,  and  sometimes  of  epileptic  fits. 

(2)  The  acquired  form  sometimes  occurs  without  dis- 
coverable cause,  and  has  been  regarded  as  primary  or 
spontaneous,  but  this  is  doubtful.  It  is  generally  secondary 
to  pressure  (usually  by  a  tumour)  on  the  veins  of  Galen,  to 
closure  (by  meningitis)  of  the  foramen  of  Magendie  and  the 
other  openings  by  which  the  cerebro-spinal  fluid  escapes 
from  the  fourth  ventricle,  or  to  obstruction  of  the  iter  by 
a  tumour  or  by  parasites.  The  cerebro-spinal  fluid  is 
secreted  to  a  large  extent  by  the  choroid  plexuses  of  the 
lateral  ventricles,  and  then  passes  through  the  third  ventricle 
and  Sylvian  aqueduct  to  the  fourth  ventricle,  to  reach  the 
openings  in  the  pia  mater.  Obstruction  of  the  aqueduct 
will  cause  the  fluid  to  accumulate  in  the  middle  and  lateral 
ventricles.  Compression  of  the  veins  of  Galen  will  lead  to 
a  dropsical  accumulation  in  the  same  cavities.  Meningitis 
{e.g.,  of  the  posterior  basic  variety,  or  secondary  to  a 
tumour)  may,  by  obliterating  the  openings  in  the  pia  mater, 
lead  to  accumulation  in  the  fourth,  as  well  as  in  the  third 
and  lateral  ventricles.  Tumours  which  obstruct  the  aque- 
duct and  the  veins  of  Galen  are  chiefly  those  wliich  grow 
in  the  structures  underneath  the  tentorium  cerebelli,  viz., 
in  the  cerebellum,  pons  and  corpora  quadrigemina. 

Symptoms— These  are  in  the  main  similar  to  those  of  the 
congenital  disease,  and  include  mental  and  muscular  weak- 
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ness,  blindness,  convulsions  and  coma.  Before  the  sight 
is  completely  lost,  there  may  be  bitemporal  hemianopia,  in 
consequence  of  pressure  on  the  middle  part  of  the  chiasm. 
In  young  children,  the  head  may  enlarge  greatly,  but  in 
adults  this  is  exceptional,  and  unless  there  is  enlargement, 
the  diagnosis  cannot  be  made  with  certainty.  Any  symp- 
toms that  may  be  present  may  be  masked  by  those  of 
tumour,  if  such  is  the  primary  lesion. 

Prognosis.— The    condition    usually    terminates  fatally 
within  a  few  months  or  years. 

Treatment.— No  satisfactory  measures  are  available  for 
the  treatment  of  chronic  hydrocephalus.    Repeated  lumbar 
puncture  should  have  a  fair  trial.    Compression  of  the  head 
by  strips  of  plaster,  or  by  a  broad  elastic  band,  may  be 
employed  for  several  periods  of  a  week  each.  The  intervals 
between  these  periods  should  likewise  be  of  a  week's  dura- 
tion, and  may  be  occupied  with  inunction  of  mercurial 
omtment  into  the  shaven  scalp.    Attempts  have  been 
made  m  recent  years  to  establish  permanent  drainage  of 
the  ventricles  by  making  a  communication  between  the 
latter  and  the  subarachnoid  or  subdural  space.  Bromides 
should  be  given  for  convulsions.    In  cases  of  tubercular 
tumour,  cod-liver  oil,  syrup  of  the  iodide  of  iron,  and 
country  or  seaside  air  are  indicated. 

xiv.  Inflammation  of  the  Brain  (Encephalitis.  Cerebritis). 

Acute  Encephalitis. 
Etiology.-Acute  inflammation  of  the  brain  may  be  the 
result  of  mjury  to  the  head-..g.,  a  blow,  fracture,  punc- 
tured wound  or  simple  concussion.    The  inflammation  is 
Zflrl  .r^'""        ''''  but  occasionally 

teroT  Th        '^P""''  '  consequence  of  col 

ZZ\.         "":T^''  "^'^^  ^^^^^  the  brain,  as 

involved    T  — -nally  the  latter  alon^  is 

involved  ;  and,  moreover,  the  inflammation  mav  not  quite 
reach  the  surface.    The  cerebritis  may  subside,  or  may'pa 

skull  wwf  ^"^^^^^^  —  -  oiTe 

skull,  whether  in  connection  with  the  ear,  nose  or  orbit 
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or  brought  about  in  other  parts  of  the  skull  by  trauma  or 
by  syphilis.  Meningitis  is  usually  present  in  addition, 
and  the  cerebritis  generally  proceeds  to  suppuration. 

Cerebritis  is  sometimes  observed  in  connection  with  acute 
infections  such  as  erysipelas,  diphtheria,  influenza,  typhus, 
and  enteric  fever.  It  is  well  seen  in  cerebro-spinal  menin- 
gitis. Alcoholism  and  other  intoxications  are  also  causes. 
Localised  cerebritis  may  be  due  to  septic  embolism.  The 
acute  encephalitis  which  causes  many  cases  of  infantile 
liemiplegia  has  been  already  described  (pp.  779-782). 

Acute  inflammation  occasionally  involves  the  nuclei  of 
the  nerves  of  the  ocular  muscles  {polioencephalitis  superior 
acuta),  or  the  nuclei  of  the  bulbar  nerves  {polioencephalitis 
inferior  acuta),  just  as  it  involves  the  anterior  horn  of  the 
spinal  cord  in  infantile  paralysis  {poliomyelitis  anterior  acuta). 

Morbid  Anatomy. — The  inflammation  may  be  dissemin- 
ated, and  characterised  by  multiple  minute  foci,  as  in 
erysipelas  and  diphtheria ;  or  focal,  as  in  septic  embolism, 
though  this  too  may  be  multiple  ;  or  confined  to  grey  matter, 
as  in  polioencephalitis.  The  anatomical  condition  of  an 
acutely  inflamed  part  is  that  known  as  red  softening.  The 
affected  tissue  is  softened  and  swollen,  so  that  on  section  it 
is  elevated  above  the  surrounding  brain  substance.  Its 
limits  are  not  well  defined.  The  redness  is  due  partly  to 
injection  of  its  small  vessels,  but  still  more  to  minute 
haemorrhages.  The  nerve  cells,  nerve  fibres  and  neuroglia 
cells  of  the  part  all  undergo  degeneration  and  give  rise  to 
granular  cells.  Leucocytes  are  present  in  excess.  The 
softening  gives  rise  to  a  kind  of  emulsion  stained  with  blood 
pigment,  and  the  ultimate  result  may  resemble  that  which 
follows  necrotic  softening  from  vascular  obstruction. 

In  the  disseminated  inflammation  of  specific  infections, 
the  foci  may  be  characterised  principally  by  accumulations 
of  round  cells,  with  or  without  microbes. 

Symptoms. — The  general  symptoms  include  headache, 
and  sometimes  vomiting,  delirium  and  general  convulsions. 
Optic  neuritis  is  rarely  observed.  Localising  symptoms 
vary  according  to  the  seat  of  lesion.  The  mostfmportant 
are  weakness  and  convulsions  in  the  limbs  on  the  side  oppo- 
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site  to  the  lesion.  As  Gowers  remarks,  these  symptoms 
are  not  uncommon  a  few  days  after  a  head  injury,  and  may 
be  accompanied  by  pyrexia  ;  whereas  if  they  were  due 
directly  to  injury  to  the  brain,  they  would  set  in  immediately, 
and  if  they  were  due  to  abscess,  they  would  not  develop 
for  some  weeks  after  the  injury. 

The  symptoms  of  cerebritis  occurring  in  the  course  of 
specific  fevers  are  not  always  distinguishable  from  those 
due  to  the  toxic  blood  state. 

Acute  superior  polioencephalitis  is  characterised  by  the 
acute  development  of  ophthalmoplegia,  viz.,  paralysis  of 
the  motor  ocular  nerves. 

Acute  inferior  polioencephalitis  shows  itself  by  the 
acute  development  of  bulbar  paralysis. 

Diagnosis— The  symptoms  may  be  practically  the  same 
as  those  of  meningitis  over  the  same  portion  of  brain  ; 
and  they  may  also  resemble  those  of  any  toxic  blood  state 
which  m,ay  be  the  cause  of  the  inflammation.  The  diagnosis 
may  thus  present  great  difficulty. 

Prognosis.— Actual  recovery  of  the  inflamed  brain  tissue 
can  only  be  expected  when  the  lesion  is  very  slight.  The 
outlook  in  any  particular  case  must  be  inferred  from  the 
severity  of  the  S5^mptoms. 

^  Treatment.— Rest  in  bed,  purgation,  and  the  application 
of  cold  or  of  leeches  to  the  head,  are  the  principal  remedies. 


Cerebral  Abscess. 

Etiology.— The  most  common  cause  of  cerebral  abscess  is 
chronic  suppurative  otitis  media.  The  ear  disease  has 
usually  existed  for  years,  sometimes  for  many  years,  and  in 
many  cases  the  abscess  follows  arrest  of  the  discharge. 
The  bone  is  generally  but  not  always  carious.  The  abscess 
generally  develops  in  the  temporal  lobe  of  the  cerebrum 
much  less  frequently  in  the  cerebellar  hemisphere.  The 
mfection  may  reach  the  brain  by  direct  extension,  by  the 
perivascular  lymphatic  sheaths,  by  perineural  Ivmphatics 
or  by  the  medmm  of  septic  thrombosis  in  veins.'  Cerebral 
abscess  is  generally  due  to  disease  of  the  tympanum,  because 
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the  roof  of  the  latter  constitutes  part  of  the  middle  fossa  of 
the  skull  on  which  the  temporal  lobe  lies,  and  both  send 
their  blood  to  tlie  superior  petrosal  sinus.  Similarly, 
disease  of  the  mastoid  cells  tends  to  cause  cerebellar  abscess, 
because  the  roof  of  the  mastoid  antrum  is  part  of  the  posterior 
fossa  on  which  the  cerebellar  hemisphere  rests,  and  both 
send  their  blood  to  the  lateral  sinus. 

Injuries  of  the  head  are  another  cause  of  cerebral  abscess, 
the  latter  being  most  common  in  the  frontal  and  parietal 
regions.  The  injury  may  be  a  blow  causing  fracture  or 
necrosis,  or  it  may  be  a  punctured  wound. 

Disease  of  the  skull,  apart  from  the  temporal  bone,  and 
apart  from  injury,  is  an  occasional  cause  of  cerebral  abscess. 
It  may  be  syphilitic,  tubercular  or  cancerous,  and  is  occa- 
sionally connected  with  the  nose  or  orbit. 

In  a  fourth  group  of  cases,  cerebral  abscess  is  metastatic. 
The  primary  disease  is  generally  in  the  lung,  and  as  a  rule 
there  is  not  general  pyaemia.  In  about  half  of  these  cases, 
the  cerebral  abscess  is  multiple.  This  kind  of  abscess 
{pulmonal  cerebral  abscess)  does  not  occur  in  ordinary 
phthisis,  but  may  be  met  with  in  empyema,  bronchiectasis, 
pulmonary  gangrene,  etc.  Cerebral  abscess  may  also  arise 
in  connection  with  acute  fevers  such  as  influenza  or  enteric. 

Males  suffer  from  cerebral  abscess  far  more  frequently 
than  females.  All  ages  are  liable,  but  more  than  half  the 
cases  are  met  with  between  ten  and  thirty. 

The  septic  infection  may  be  due  to  almost  any  pyogenic 
organism,  or  may  be  mixed. 

Morbid  Anatomy. — The  abscess  is  usually  solitary,  and 
is  frequently  surrounded  by  a  capsule.  The  pus  is  greenish, 
and  has  sometimes  a  foetid  odour.  If  connected  with  a 
fracture  of  the  bone,  the  abscess  is  generally  superficial ; 
but  in  cases  of  injury  to  the  head  without  fracture,  and  in 
cases  due  to  ear  disease,  it  is  usually  situated  deeply,  being 
separated  from  the  surface  by  normal  brain  tissue.  Wlien 
an  abscess  has  become  surrounded  by  a  thick  capsule,  it 
may  remain  stationary  for  a  long  time.  Such  an  abscess 
is  more  or  less  rounded  in  form.  It  may  be  of  minute  size, 
or  may  appear  to  occupy  more  than  half  of  the  hemisphere. 
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Often,  however,  before  any  thick  capsule  forms,  the  abscess 
tends  to  grow  and  cause  death,  either  by  exerting  pressure, 
or  by  bursting  into  a  lateral  ventricle  or  (less  commonly) 
on  to  the  surface  of  the  brain.  The  consequence  of  bursting 
IS  suppurative  inflammation  of  the  lining  membrane  of  the 
ventricle,  or  of  the  meninges,  as  the  case  may  be.  An 
abscess  due  to  bone  disease  may  communicate  with  the 
bone  through  the  membranes,  and  may  even  discharge  in 
this  way  through  the  ear  or  other  part. 

Symptoms.— The  abscess  may  be  acute  or  chronic,  (i)  In 
acute  abscess,  which  is  usually  due  to  local  injury  or  to 
mfection  from  a  distance,  the  symptoms  resemble  those  of 
menmgitis,  which,  moreover,  is  often  present.  They  include 
mtense  headache,  vomiting,  rigors,  and  fever  at  the  outset  ; 
and  after  a  time,  dehrium,  convulsions,  paralysis  on  the 
side  opposite  the  abscess,  and  fatal  coma.  The  usual 
duration  is  from  one  to  four  weeks. 

(2)  In  chronic  abscess,  the  early  symptoms  may  be  slight 
and  may  be  unnoticed.    After  a  time,  there  mav  be  a 
latent  period  of  months  or  years  during  which  the  abscess 
IS  practically  stationary,  and  symptoms  are  few  or  alto- 
gether absent.    During  this  period,  in  ear  cases,  headache 
may  alternate  with  otorrhoea.    Then  the  terminal  stage 
sets  m^^  gradually  or  suddenly,  with  symptoms  similar  to 
the  later  phenomena  of  the  acute  form.    The  general 
symptoms  are  more  important  than  the  focal.    Thus  if 
the  cranial  nerves  are  paralysed,  it  is  generally  through 
associated  meningitis  or  bone  disease.  ^ 

There  is  often  severe  headache  limited  to  one  side.  Vomit- 
ing, drowsiness,  optic  neuritis,  a  slow  pulse  and  constipation 
may  be  present.    The  temperature  may  be  mostly  sub- 

3d  h      '"'^^'T''^  ^-^-bed  by  a  sudden  rise  Tccom- 
panied  by  rigor,  and  followed  by  sweating 

Localising  phenomena  are  occasionally  present.  Thus 
abscess  ^n  the  temporal  lobe  may  cause  symptoms  of  pres 

ameTide     if  r^^^^"^^'  ''^^  ^^^^^ 

voniitin^  n  f  •  .^'^'^^^^^^  ^^^^^^^  causes  severe 

vomiting   and   optic  neuritis,  with  nystagmus  on  move- 
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ment  of  the  eyes,  disturbance  of  equilibrium,  and  occasion- 
ally weakness  of  the  limbs  and  exaggeration  of  the  knee- 
jerk  on  the  side  of  lesion.  It  may  also  cause  retraction 
of  the  head,  or  inclination  of  the  head  to  the  side  of  lesion. 
It  may  cause  '  skew  deviation  '  of  the  eyes  (the  eye  on  the 
side  of  lesion  being  rotated  outwards  and  upwards,  and 
the  other  eye  outwards  and  perhaps  downwards).  Later 
on,  there  may  be  deviation  of  both  eyes  away  from  the  side 
of  lesion.  Abscess  in  or  near  the  motor  area  may  produce 
localised  weakness  or  spasm  of  muscles,  and  perhaps  motor 
aphasia. 

Diagnosis. — In  acute  cases,  where  injury  to  the  head,  the 
constitutional  symptoms  of  suppuration,  and  symptoms  of 
intracranial  disease  are  all  present,  there  is  no  room  for 
doubt.    In  chronic  ear  disease,  the  supervention  of  any 
head  symptom  must  be  regarded  with  great  suspicion. 
But  in  chronic  ear  disease,  fever  and  head  symptoms  may 
be  due  to  other  lesions  than  cerebral  abscess— ^.g.,  menin- 
gitis, sinus  thrombosis  or  mastoid  disease.    Abscess  gives 
rise  to  increasing  somnolence,  a  normal  or  subnormal 
temperature,  a  slow  pulse,  and  possibly  signs  of  a  focal 
lesion  in  the  temporal  lobe  or  some  other  part  of  the 
brain.    Meningitis   causes   increased  irritability,  rigidity, 
twitchings  of  the  muscles,  fever,  a  rapid  pulse,  delirium, 
and  signs  of  interference  with  cranial  nerves.    In  sinus 
thrombosis,  there  are  pain  and  tenderness  in  the  region  of 
the  jugular  vein,  the  vessel  may  be  hard,  there  may  be 
rigors  and  fever  as  in  pyaemia,  and  the  pulse  is  rapid; 
but  the  intellect  is  clear,  and  there  are  no  focal  brain 
symptoms.    In  mastoid  disease  the  intellect  is  clear  ;  the 
mastoid  region  is  the  seat  of  pain,  tenderness  and  perhaps 
swelling  ;  pyrexia  is  present,  and  the  pulse  is  accelerated  ; 
but  there  are  no  focal  brain  symptoms. 

When  chronic  head  symptoms  are  present,  a  diagnosis 
must  be  made  between  tumour  and  abscess.  The  existence 
of  a  possible  cause  such  as  ear  disease,  injury,  or  suppura- 
tion elsewhere,  favours  abscess.  If  ear  disease  is  not 
admitted  by  the  patient  or  the  friends,  it  is  all  the  more 
necessary  that  the  ears  should  be  examined.  Coexistent 
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pulmonar}^  tuberculosis  is  in  favour  of  tumour  but  not  of 
abscess.  Fever,  rigors  and  an  acute  onset  of  symptoms 
favour  abscess.  Malignant  disease  elsewhere  points  to 
tumour. 

Prognosis.— Unless  the  symptoms  have  been  completely 
latent  for  a  very  prolonged  period,  the  case  is  practically 
hopeless  unless  surgical  measures  are  adopted. 

Treatment.— Preventive  treatment  is  of  great  importance. 
Wounds  about  the  head  must  be  kept  aseptic,  and  no  ear 
should  be  aHowed  to  continue  suppurating  for  an  indefinite 
period.  When  symptoms  of  abscess  set  in,  surgical  measures 
must  be  promptly  resorted  to  ;  and  in  cases  secondary  to 
mjury  or  to  ear  disease,  there  is  good  ground  for  hope  that 
the  patient's  life  may  be  saved.  Apart  from  surgical 
measures,  the  treatment  is  symptomatic. 

XV.  Intracranial  Tumours. 
Etiology. -Males  suffer  from  cerebral  tumour  more  fre- 
quently than  females.  Brain  tumours  may  occur  at  any 
age,  but  are  not  common  in  old  persons.  Half  of  the 
tubercular  cases  occur  in  the  first  ten  years  of  life.  Glioma 
and  sarcoma  are  met  with  especially  in  the  active  period  of 
hktn  i  Jj!  .^.^bercular  cases,  there  is  often  a  family 
history  of  phthisis,  and  if  the  patient  is  an  adult  he  is  fre- 

svoM  ti       "1"'  ^^^^^^^^-g  lowers, 

syphiht  c  growths  are  most  common  from  five  to  twelve 

years  after  infection.  In  rare  instances  a  brain  tumour- 
number' of'o'"'~"  "'"^'"^'^^  -  -^tain 
cZe  of  tumo  '  ^'^"^  ^^"^  ^PP^^^^  the 
.rowth  thr"'  1.  k"'^  ''''  t-bercular 
W  ;f  1 1""  .'-^"^'^  accordance  with  what  we 
ButVi  'fr'""^^'  ^^^^^  P^^ts  of  the  body, 
cause  h""''  --embered  that  a  blow  on  the  head  may 
cause  hemorrhage  in  an  already  existing  tumour.  ^ 

morf  thf  "F^"^'"''  ^^^^'^  ^^timates  that 

TZ  and   h     1-''^  ^^^^^^^^  tuber- 

cular, and  that  glioma  and  sarcoma  together  constitute  a 

Cancer  of  the  brain  is  almost  always  secondary.  Cysts 
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may  result  from  degenerative  changes  in  such  tumours  as 
the  glioma  and  sarcoma.  Parasitic  cysts  are  also  met  with, 
chiefly  in  foreign  countries  ;  viz.,  CysHcercus  ccllulosce,  the 
bladder  worm  of  Tcenia  solium  ;  and  hydatid  cysts,  the 
larval  stage  of  T.  echinococcus.  Both  of  these  parasitic 
cysts  doubtless  arise  in  consequence  of  the  eggs  of  the 
worms  having  been  taken  into  the  stomach. 

Aneurysms  of  the  larger  cerebral  arteries  constitute  intra- 
cranial tumours,  and  are  specially  related  to  syphilis  and 
embolism.    They  are  considered  separately  hereafter. 

Myxoma,  endothelioma,  fibroma,  psammoma,  angioma, 
cholesteatoma,  and  other  tumours  are  occasionally  met  with. 

Tumours  in  the  substance  of  the  brain  are  most  common 
in  the  cerebral  hemispheres  ;  but  in  proportion  to  its  bulk, 
the  cerebellum  is  far  more  apt  to  suffer. 

Morbid  Anatomy. — The  tubercular  (scrofulous)  tumour  (see 
p.  131)  is  often  multiple.  It  is  almost  equally  common  in 
the  cerebellum  and  in  the  cerebral  hemisphere.  The 
growing  margin  is  grey  and  translucent,  from  the  presence 
of  recent  granulation  tissue  in  the  midst  of  which  are 
giant  cells  containing  tubercle  bacilli.  The  central  portion 
is  yellow  and  opaque  from  caseous  change.  The  ordinary 
size  of  the  tumour  varies  from  that  of  a  pea  to  that  of  a 
walnut.  It  is  generally  found  within  the  brain  substance, 
and  not  obviously  connected  with  the  membranes.  It 
compresses  and  destroys  the  brain  tissue  ;  and  as  its  peri- 
pheral part  is  soft,  and  the  tissue  around  is  frequently 
soft  also,  the  tumour  can  be  shelled  out.  This  tumour  is 
occasionally  the  only  tubercular  lesion  present,  but  is  in 
most  cases  secondary  to  tuberculosis  elsewhere.  Tubercular 
meningitis  may  be  present,  and  acquired  hydrocephalus 
may  be  a  result  of  pressure  by  the  growth. 

The  syphiloma  {gumma)  is  common  and  occurs  chiefly  m 
the  cerebral  hemisphere  and  pons.  It  is  usually  superficial, 
taking  origin  from  the  outer  wall  of  the  bloodvessels  in  the 
soft  membranes,  and  thence  extending  into  the  brain, 
doubtless  by  way  of  the  perivascular  sheaths.  It  often 
acquires  adhesions  to  the  dura  mater  also.  These  growths 
vary  in  size  up  to  that  of  a  chestnut.    They  are  irregular 
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in  form,  and  are  found  on  section  to  have  undergone  casea- 
tion in  an  irregular  manner  ;  in  these  two  respects  they  are 
differentiated  from  tubercular  growths. 

The  glioma  takes  origin  in  the  neuroglia,  infiltrates  the 
brain,  and  has  no  well-defined  margin.  In  consistence,  and 
often  in  colour,  it  resembles  the  normal  grey  matter.  In 
structure  it  is  allied  to  neuroglia.  It  may  be  the  seat  of 
fatty  degeneration,  cyst  formation,  and  hc^morrhage ;  and 
the  last  may  give  rise  to  apoplectiform  symptoms.  The 
growth  is  most  common  in  the  cerebral  hemispheres  and 
cerebellum. 

The  sarcoma  may  begin  in  the  brain  substance,  pia  mater, 
dura  mater,  or  bone.  When  it  begins  in  the  brain  itself! 
It  IS  well  defined,  and  may  have  a  distinct  capsule  surrounded 
by  softened  brain  tissue,  so  that  it  can  be  enucleated 
Growmg  from  the  bone,  it  may  perforate  the  dura  mater 
Growmg  from  the  bone  or  from  the  dura  mater,  it  may 
grow  through  the  bone  and  cause  an  external  swelling  • 
and  It  may  compress  the  brain,  though  it  is  not  Hkely  to 
perforate  the  pia  mater.  Sarcoma  of  the  brain  may  be 
secondary  to  a  growth  elsewhere. 

Cancer  is  chiefly  soft,  and  may  begin  in  the  dura  mater 
or  bram.    It  is  usually  secondary. 

Symptoms.-A  cerebral  tumour  may,  by  its  presence  and 
growth    irritate  the  cerebral  tissue  and  cranial  nerves 
either  directly  or  by  causing  inflammation.    By  compressing 
the  bram  tissue  and  the  cranial  nerves,  it  may  cause  loss  of 
lunction  m  the  parts  compressed.     Moreover,  as  it  ^rows 
It  IS  apt  to  cause  increase  of  intracranial  pressure,  and  this 
IS  hkely  to  be  aggravated  if  the  growth  is  so  situated  as  to 
give  rise  to  hydrocephalus  (see  p.  788).    The  symptoms 
of  brain    umour  may  thus  be  divided  into  two  classes  : 
In  Z       u    l^""'"  ^y^^Ptoms,  corresponding  in  the  main 
to  the  results  of  mcreased  intracranial  tension  ;  and  (2)  focal 
or  /oc./m..g  symptoms,  resulting  from  irritation,  or  from 
OSS  of  function,  of  particular  portions  of  the  brain  or  par- 
ticular cranial  nerves  ^ 

(I)  The  principal  general  symftoms  are  headache,  vomit- 
ing, optic  neuritis,  giddiness,  general  convulsions,  syncopal 
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and  apoplectiform  attacks,  slowing  of  the  pulse,  loss  of 
flesh  and  strength,  polyuria,  disorders  of  speech,  and  mental 
disturbance. 

Headache  is  one  of  the  earliest  and  most  frequent  symp- 
toms. It  is  often  of  agonising  severity,  interfering  with 
sleep,  and  increased  by  effort,  excitement,  or  any  agency 
which  stimulates  the  cerebral  circulation.  It  persists  after 
delirium  sets  in,  and  occasionally,  like  meningitis,  induces 
the  hydrocephalic  cry.  It  is  often  continuous,  but  subject 
to  paroxysmal  exacerbations.  It  may  be  diffuse,  and  even 
when  localised  in  one  part  of  the  head  may  be  due  to  tumour 
in  another  part.  If,  however,  there  is  severe  pain  which 
can  be  localised  to  a  small,  well-defined  and  constant  area, 
this  is  probably  a  focal  symptom,  and  is  pretty  certainly 
so  if  it  is  accompanied  by  local  tenderness. 

Vomiting  is  sometimes  an  early  symptom,  and  may  then 
be  misinterpreted.  A  hint  may  sometimes  be  obtained  from 
the  absence  of  any  other  evidence  of  gastric  disorder,  such 
as  nausea  or  furring  of  the  tongue.  But  nausea  may  be 
present,  and  the  vomiting  may  occur  specially  after  the 
taking  of  food.  Vomiting  is  particularly  common  in  cases 
of  cerebellar  tumour. 

Optic  neuritis  is  present  at  one  period  or  another  in  most 
fatal  cases,  and  is  usually  bilateral.  It  may  be  well  marked, 
although  the  patient  is  unaware  of  any  visual  impairment ; 
but  after  some  time,  and  especially  if  consecutive  atrophy 
supervenes,  the  visual  acuity  may  fail  seriously,  and  even 
go  on  to  complete  loss  of  sight.  The  immediate  cause  of 
optic  neuritis  is  a  matter  of  dispute,  but  it  is  probably  due 
largely  to  the  intracranial  pressure  causing  dropsy  of  the 
sheath  of  the  nerve  with  compression  of  its  vessels  ;  and 
possibly  in  part  to  inflammation  of  the  sheath  excited  by 
irritating  substances  in  the  cerebro-spinal  fluid,  or  by 
extension  from  meningitis.  Optic  neuritis  is  specially 
common  in  connection  with  tumours  of  the  cerebellum 
and  quadrigeminal  bodies. 

Giddiness  is  a  common  symptom,  and  may  be  constant  or 
paroxysmal. 

General  convulsions  may  resemble  those  of  ordinary 
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epilepsy,  or  m^y  simulate  hysteria.  Or,  again,  there  may 
be  attacks  of  petit  mal. 

Syncopal  and  apoplectiform  attacks  may  result  from 
haemorrhage  into  the  tumour. 

The  speech  may  be  abnormally  slow,  or  the  words  may 
be  cut  short  and  run  together.  More  definite  alterations  in 
speech  may  occur  as  focal  symptoms  when  the  bulbar 
region  or  speech  centres  are  involved. 

Mental  disturbance  may  assume  various  aspects.  It  is 
not  surprising  that  the  patient,  worn  out  by  pain  and  want 
of  sleep,  should  gradually  lose  some  of  his  higher  faculties, 
such  as  the  power  of  attention  and  memory.  He  may 
become  greatly  depressed,  or  unduly  emotional,  and  may 
suffer  from  hallucinations  and  delusions.  The  mental 
lethargy  becomes  such  that  the  evacuations  are  passed  into 
the  bed,  and  the  case  gravitates  from  stupor  towards  fatal 
coma. 

(2)  Focal  symptoms  are  not  always  present.  Local  tender- 
ness of  the  skuU,  and  a  very  localised  pain  in  the  same  part 
are  important  symptoms  when  they  happen  to  be  present, 
and  are  suggestive  of  a  growth  which  involves  the  meninges. 
Dilatation  of  surface  veins  will  occasionally  help  to  indicate 
which  side  of  the  brain  is  affected. 

A  tumour  pressing  upon  the  motor  area  of  the  cortex  may 
cause  convulsions  which  always  begin  in  any  given  case  in 
the  same  group  of  muscles,  and  may  even  be  confined  to 
these  muscles  {Jacksonian  epilepsy).  A  localised  sensory  dis- 
turbance, such  as  tingling,  may  precede  the  convulsion,  and 
has  the  same  significance.  Whenever  the  growth  damages 
tiie  brain  substance,  locahsed  paralysis  may  be  added  to, 
or  take  the  place  of,  the  locahsed  convulsions  or  spasm! 
Tumours  which  involve  the  speech  centres  will  give  rise 
to  corresponding  disturbances  of  speech.  Tumours  in- 
volving the  special  sense  regions  of  the  cortex  may  impair 
tliose  special  senses  ;  or,  by  irritating  the  centres,  give  rise 
to  corresponding  hallucinations  (visual,  auditory,  etc.). 

Tumours  in  the  corpus  striatum  may  interfere  with  the 
mternal^ capsule  and  cause  hemiplegia.  Tumours  of  the 
optic  thalamus  may  interfere  with  the  posterior  end  of  tb 
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internal  capsule,  and  may  thus  cause  hemiana;sthesia,  as 
well  as  hemianopia  and  athetosis. 

Tumours  of  the  frontal  lobe  may  interfere  with  the  olfac- 
tory bulb  and  tract  and  so  impair  smell.  Mental  dulness 
and  even  imbecility  may  occur  early. 

Tumours  of  the  cerebellum  may  cause  a  reeling  gait, 
nystagmus,  weakness  of  the  body  on  the  side  of  lesion,  loss 
or  exaggeration  of  the  knee-jerk,  occipital  headache,  vomit- 
ing, and  rigidity  of  the  neck.  There  may  be  attacks  of 
rigidity  as  in  tetanus,  with  retraction  of  the  head.  Optic 
neuritis  is  early  and  severe.  Chronic  hydrocephalus  may 
be  caused  by  a  tumour  of  the  middle  lobe.  Localising 
symptoms  may  be  few,  because  in  chronic  disease  of  the 
cerebellum  compensation  readily  takes  place. 

Tumour  of  the  pituitary  body  is  in  some  cases,  but  not  in 
all,  accompanied  by  the  phenomena  of  acromegaly.  It  may 
give  rise  to  bitemporal  hemianopia  and  ultimately  blindness 
(see  p.  638). 

Tumours  of  the  corpora  quadrigemina,  pons  and  bulb 
are  likely  to  damage  the  nuclei  and  roots  of  cranial  nerves 
and  thus  produce  localising  symptoms.  Tumours  of  the 
crus  cerebri,  pons  and  bulb  cause  alternate  hemiplegia. 
Tumours  of  the  pons  and  bulb  may  involve  both  sides,  and 
thus  cause  double  hemiplegia.  Growths  in  the  quadri- 
geminal  bodies  are  likely  to  involve  the  oculomotor  nucleus  ; 
growths  in  the  pons,  the  fifth,  sixth,  and  seventh  nuclei ;  and 
growths  in  the  medulla,  the  nuclei  of  the  cranial  nerves  from 
the  eighth  to  the  twelfth. 

Tumours  at  the  base  of  the  brain  are  apt  to  interfere  with 
the  cranial  nerves.  Different  disturbances  of  sight  are  pro- 
duced by  involvement  of  the  visual  path  in  the  optic  nerve, 
optic  chiasm,  and  optic  tract.  The  third  nerve  may  be 
involved  by  tumours  in  or  near  the  crus  cerebri,  and  both 
third  nerves  maj;'  be  paralysed  by  one  tumour  situated 
between  the  two  crura.  The  fifth  nerve  suffers  especially 
from  tumours  which  involve  the  middle  fossa  of  the  base  of 
tlie  skull.  The  sixth  nerve  is  often  paralysed,  on  one  or 
both  sides,  by  tumours  situated  underneath  the  tentorium 
cerebelli,  which,  as  they  grow,  compress  the  nerve  between 
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the  brain  and  the  base  of  the  skull.  Tumours  of  the  pos- 
terior fossa  may  damage  the  cranial  nerves  from  the  fifth 
to  the  twelfth. 

Internal  hydrocephalus  may  be  produced  bv  a  growth 

situated  underneath  the  tentorium  cerebelli,  or'even  as  far 

forward  as  the  third  ventricle. 

It  must  be  remembered  in  practice,  first,  that  cerebral 

tumours  may  give  rise  to  no  symptoms,'  and,  secondly,  that 

tliey  are  frequently  multiple. 

Diagnosis.-Headache,  vomiting  and  optic  neuritis  are  the 
cardinal  symptoms  of  intracranial  tumour,  and  if  the  neuritis 
IS  intense,  this  combination  of  symptoms  is  seldom  due  to 
anything  except  tumour.    The  addition  of  a  focal  symptom 
such  as  paralysis  of  a  cranial  nerve  makes  the  diagnosis 
practically  certam.    The  combination  of  headache,  vomiting 
and  °Pt.c  neuritis  is  not  very  uncommon  in  Brighfs  disease  ; 
but  in  that  case,  the  neuritis  is  not  intense,  changes  are 
pretty  sure  to  be  found  in  the  macular  region  of  the^etina 
and  albumen  and  casts  wiU  be  found  in  the  urine.  He^d: 
ache  and  optic  neuritis  may  also  be  met  with  in  severe 
anc^m^a  and  in  lead  poisoning,  but  the  concomitant  firts 

investigator.    The  diagnosis  from  cerebral  abscess  has  been 
considered  m  the  account  of  that  disease 

symptoms  t^"i°'  "  '"'^^'^        *e  localising 

deXf 'enlmty"^"^  '''''  ''''  ~'      '^^^  ^^^^  4 
The  nature  of  the  tumour  can  sometimes  be  inferred  with 
considerable  probability.    Thus  if  a  malignant  growtr  is 
present  in  another  nart  nf       u  j    ^,       ^sutiuL  growtn  is 
is  likelv  to  be  of  th  ^  ^^"^  'ntracranial  tumour 

m  yphil  tic  and  tl"^".  "''T'  '"^-""ing 
n  syphilitic  and  tubercular  subjects  are  presumably  due  to 

Bennett.  .Ho  .e. 

r  ^.?e:f  r^;-^^^^^^ 

and  over  part  of  its  e^ert  ^hf      ?        ''^'^  "  ^e  brain, 

by  fibrous'^nienibrane     BennerCt    "  T  """^'^^^'^  '^P'-^-^ 
BkuU  from  childhood.    Therfwte  no°™  "r*;' 
Bn,  Me,.  Journ..  ,875,  ii.  4T3  «4  ,  ^^"P*"""^- 
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the  respective  infections.  As  Gowers  points  out,  a  patient 
under  fifteen,  with  no  signs  of  inherited  syphiUs,  does  not 
suffer  from  a  syphilitic  growth  ;  and  an  adult,  with  no  signs 
of  phthisis,  is  not  at  all  likely  to  have  a  tubercular  tumour 
in  his  head.  Cortical  tumours  are  often  syphilitic.  Syphi- 
litic tumours  are  frequently  removable  by  antisyphilitic 
treatment. 

Prognosis. — A  favourable  prognosis  can  be  given  with  con- 
siderable confidence  only  in  the  case  of  syphilitic  growths, 
and  even  these  may  leave  permanent  damage  behind  them. 
Tubercular  growths  not  uncommonly  become  stationary,  and 
other  tumours  may  at  times  undergo  prolonged  or  permanent 
arrest.  Thus  1  have  met  with  a  case  in  which  the  left  lobe 
of  the  cerebellum  was  almost  replaced  by  a  myxoma  which 
caused  severe  symptoms  for  about  a  year  at  the  age  of 
sixteen,  and  then  became  latent.  With  the  exception  of 
blindness  from  consecutive  optic  atrophy,  and  an  attack  of 
typhus  at  twenty-nine,  the  patient  enjoyed  good  health  for 
about  forty-five  years,  after  which  he  died  of  cancer  of  the 
pylorus  at  the  age  of  sixty-three. i 

Cancers  and  soft  sarcomas  grow  quickly.  Gliomas,  on 
the  other  hand,  may  grow  very  slowly.  In  non-syphilitic 
cases,  death  generally  results  within  two  years.  Death  may 
be  due  to  syphilitic  or  tubercular  lesions  of  another  kind  ; 
to  exhaustion  ;  or  to  coma  and  other  results  of  increased 
intracranial  pressure.    Sometimes  it  takes  place  suddenly. 

Severe  optic  neuritis,  even  though  the  growth  which 
induces  it  is  removed  by  treatment,  passes  into  consecutive 
or  post-neuritic  atrophy  with  permanent  impairment  or  loss 
of  vision. 

Treatment— In  syphiHs,  iodide  of  potassium  and  mercury 
are  indicated.  Even  in  non-syphilitic  cases  benefit  may 
occasionally  arise  from  antisyphUitic  treatment.  In  tuber- 
culosis, cod-liver  oil,  syrup  of  the  iodide  of  iron,  and  country 
or  seaside  air  should  be  tried.  Analgesics  and  hypnotics 
will  often  be  called  for  to  relieve  pain  and  permit  of  sleep. 
Large  doses  of  potassium  iodide,  the  ice-bag,  and  even  the 

1  Transactions  of  the  Glasgow  Medico-Chirurgical  Society,  April  3, 
1896. 
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actual  cautery,  may  be  tried  for  their  analgesic  effects.  In 
a  small  proportion  of  cases,  the  growth  can  be  removed  by 
operation.  In  cases  where  the  disease  cannot  be  extirpated, 
operation  is  sometimes  advisable  to  relieve  pressure  symp- 
toms, such  as  severe  headache,  vomiting,  or  optic  neuritis. 

xvi.  Aneurysms  of  the  Larger  Cerebral  Arteries. 
%       Etiology.— These  aneurysms  are  more  common  in  males 
than  m  females.    They  are  equally  common  before  and  after 
forty  years  of  age  (thus  differing  from  miliary  aneurysms) 
and  may  occur  at  any  age  between  ten  and  sixty.  Embolism 
which  does  not  produce  complete  occlusion  of  the  vessel  is 
a  comnion  cause,  since  the  artery,  damaged  and  perhaps 
mflamed,  is  still  exposed  to  the  pressure  of  the  blood  Very 
old  syphilitic  arteritis  may  lead  to  aneurysm,  especially  of 
the  basilar  artery.    Injury  to  the  head  may  cause  it 
especially  in  the  internal  carotid  artery. 

Morbid  Anatomy.-The  aneurysm  varies  in  size^  and  may 
become  as  large  as  a  walnut.  In  its  growth,  it  may  become 
completely  embedded  in  the  brain  substance.  When  it 
ruptures,  the  haemorrhage  usually  takes  place  into  the  mem- 
branes at  the  base,  but  it  may  take  place  only  into  the  brain 
substance.  In  a  number  of  cases,,  howeverf  the  aneurysm 
does  not  rupture.    The  middle  cerebral  artery,  br^th" 

"eir ^-^--^  0? 

Symptoms.--The  disease  may  be  completely  latent.  The 
symtto"^   "  "^'3^  P-^-s  - 

When  symptoms  of  aneurysm  are  present    h^o^.  i, 
which  is  often  pulsatmg.  and  giddiness  a^rong  the  ^0:* 
t^TpV  i"s  ''If  is°^  -ves,Usr 

a  mnrLr^  The  en^lu  Tnt  "^t^^lVZ 

aneurysm,  with  an  always  fatal  result 

Diagnosis  -This  is  difficult  and  often  impossible  The 
ondition  might  be  suspected  if  there  were  symptoms  of  ^ 
tumour  at  the  base  of  the  brain  ,n  a  patient  w.th  heLt 
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disease.  In  a  syphilitic  case,  failure  of  specific  trearment 
would  be  suggestive. 

Treatment. — If  the  existence  of  an  aneurysm  is  recognised, 
the  patient  should  live  a  quiet  life,  and  avoid  severe  strain 
on  the  vascular  system.  The  treatment  recommended  for 
aortic  aneurysm  may  be  tried.  If  the  aneurysm  is  pretty 
certainly  connected  with  the  internal  carotid,  the  common 
carotid  should  be  ligatured. 


FUNCTIONAL  AND  NUTRITIONAL  DISEASES  OF  THE 

NERVOUS  SYSTEM. 

i.  Chorea 

(Sydenham's  Chorea.    Chorea  Minor.    St.  Virus's 

Dance).! 

Etiology. — Four-fifths  of  the  cases  occur  between  five  and 
fifteen  years  of  age  ;  very  few  after  twenty.  Girls  suffer 
from  two  to  three  times  as  often  as  boys,  and  after  the 
twentieth  year  the  liability  is  almost  confined  to  females. 
Heredity  has  some  influence,  in  respect  of  both  rheumatic 
and  neurotic  tendencies. 

An  association  with  rheumatism  as  manifested  by  arthritis 
or  pains  is  present  in  many  cases  ;  the  proportion  is  put  by 
different  writers  at  from  a  sixth  to  a  half  of  the  cases.  The 
frequency  tends  to  increase  as  the  child  grows  older.  Either 
disease  may  come  first. 

Heart  disease,  and  especially  endocarditis,  is  also  related 
to  chorea.  Here  again  either  affection  may  come  first. 
Heart  disease  is  more  common  in  recurrences  of  chorea 
than  in  first  attacks— a  point  of  resemblance  between 

1  The  designation  St.  Vitus's  dance  (chorea  Sancti  Viti)  was  first 
applied  at  Strasburg  some  five  hundred  years  ago  to  an  epidemic 
dancing  mania,  for  the  cure  of  which  the  sufferers  were  sent  by  the 
Strasburg  authorities  to  the  chapel  of  St.  Vitus,  at  Zabern,  an 
Alsatian  village  in  the  neighbourhood.  The  name  is  the  only  con- 
necting link  between  the  dancing  mania  and  what  is  now  called 
chorea  The  Germans,  however,  apply  the  expression  chorea  ma^or 
to  a  hysterical  disorder  of  movement,  which  they  distinguish  from 
chorea  minor,  or  chorea  in  the  modern  acceptation  of  the  word. 
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chorea  and  rheumatism.    Chorea,  like  heart  disease,  may 

be  associated  with  scarlatinal  rheumatism. 
Chorea  sometimes  develops  in  pregnancy,  usually  without 

any  other  recognisable  cause.    It  is  most  common  in  the 

first  pregnancy,  and  may  or  may  not  recur  in  a  later  one. 

It  begins  most  commonly  in  the  third  month,  but  may  set 

in  at  any  stage. 
The  only  recognised  immediate  cause  of  chorea  is  fright 

or  some  other  strong  emotion.  This  is  operative  in  about  a 
fifth  of  the  cases,  the  symptoms  generally  setting  in  several 
days  after  the  fright.  Fright  seems  to  be  the  exciting  cause 
m  about  the  same  proportion  of  cases  of  chorea  in  pregnancy 
as  of  cases  in  early  life.  Fright  is  also  a  cause  of  relapse  in 
a  certain  proportion  of  cases  of  ordinary  chorea. 

Morbid  Anatomy.— There  is  no  constant  lesion  of  the 
nervous  system.  Embolisms  are  sometimes  found  in  the 
small  cerebral  arteries,  and  these  were  at  one  time  regarded 
as  the  cause  of  the  disease.  The  organisms  of  rheumatism 
have  been  found  close  to  the  cells  of  the  cerebral  cortex. 
The  heart  is  diseased  in  the  great  majority  of  fatal  cases. 
There  is  endocarditis,  either  old  or  recent,  most  commonly 
mvolving  the  mitral  valve;  and  pericarditis  is  not  un- 
common. 

Pathology.— The  theory  which  appears  to  be  most  closely 
m  accordance  with  known  facts  is  that  chorea  is  one  of  the 
numerous  manifestations  of  the  rheumatic  diathesis  A 
rheumatic  tendency  or  actual  infection  by  the  rheumatic 
poison,  a  neurotic  tendency,  and  a  strong  emotion  appear  to 
be,  when  actmg  in  conjunction,  the  most  likely  agents  to 
cause  chorea.    But  it  is  quite  possible  that  chorea  may,  like 
endocarditis,  pleurisy,  erythema  and  other  inflammations 
be  caused  by  other  agencies  besides  the  specific  microbe 
''l.T^'f  rheumatic  fever.    The  special  liability  of  late 
childhood,  and  of  girls  at  that  period,  and  the  frequent 
coexistence  of  endocarditis  and  other  rheumatic  lesions 
.-ir(>  in  accordance  with  the  rheumatic  theory 

The  motor  symptoms  are  to  be  attributed  to  a  disturbance 
<)f  function  in  the  grey  matter  of  the  motor  area  of  the 
cerebral  cortex.    This  disturbance  may  be  due  either  to 
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the  general  toxic  state,  or  to  the  organisms  acting  locally 
upon  the  nerve  elements. 

Symptoms. — These  include  (i)  spontaneous  movements 
which  are  irregular  in  time  and  degree.  They  involve  the 
face,  tongue,  trunk  and  limbs,  and  are  increased  by  excite- 
ment and  by  voluntary  movement.  They  cease  during 
sleep,  though  they  are  occasionally  so  violent  as  to  prevent 
sleep.  Chorea  has  been  called  '  insanity  of  the  muscles.' 
In  exceptional  cases,  the  patient  may  be  seriously  hurt,  or 
even  thrown  out  of  bed,  by  the  violent  jerkings  of  her  limbs 
and  trunk.  The  movements  are  sometimes  confined  to,  and 
often  most  marked  on  one  side  of  the  body  [hemichorea). 
The  arms  suffer  sooner  and  more  than  the  legs.  The  move- 
ments are  commonly  most  marked  in  the  fingers,  and  may 
be  such  as  to  prevent  the  patient  from  balancing  an  article 
on  the  extended  open  hand.  She  has  the  appearance,  when 
sitting  upright,  of  being  very  restless,  and  the  face  is  the 
seat  of  grimaces.  Similar  movements  may  be  observed  in 
the  toes,  and  the  respiratory  muscles  may  be  observed  to 
contract  suddenly  and  irregularly. 

(2)  Inco-ordination  is  present,  so  that  the  patient  lets 
articles  fall  from  the  hand,  spills  her  tea,  and  is  unable  to 
keep  the  tongue  protruded  for  more  than  a  few  seconds. 

(3)  The  affected  muscles  are  weak,  and  occasionally  weak- 
ness is  almost  the  only  symptom  present  [paralytic  or  paretic 
chorea).  In  a  few  instances  {chorea  mollis,  limp  chorea)  the 
paralysis  is  severe  and  involves  the  whole  body.  It  may 
or  may  not  be  preceded  by  the  usual  symptoms  of  chorea. 
Quite  exceptionally,  muscular  rigidity,  with  or  without  pain, 
may  be  the  most  obtrusive  feature  {spastic  chorea).^ 

(4)  Speech  is  often  impaired,  owing  to  involvement  of  the 
muscles  of  articulation  and  respiration,  and  possibly  also  to 
involvement  of  the  larynx.  Speech  is  apt  to  be  uttered 
quickly  ana  to  be  interrupted.  The  patient  is  often  dis- 
inchned  to  speak,  owing  doubtless  to  the  difficulty,  and 
perhaps  also  through  shght  mental  change. 

(5)  Mental  disorder  is  sometimes  present.  It  is  usually 
slight,  and  is  manifested  by  irritability  of  temper,  dis- 

^  Glasgow  Medical  Journal,  1897.  xlvii.,  95. 
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obedience  to  parents,  etc.  Sometimes,  however,  the  mental 
deterioration  is  so  great  that  the  evacuations  are  passed  into 
the  bed,  or  there  may  be  maniacal  excitement  {maniacal 
chorea,  chorea  insaniens). 

(6)  The  temperature  is  normal  in  slight  cases,  but  may  be 
elevated  in  severe  attacks. 

(7)  Various  abnormalities  may  be  recognised  in  connection 
with  the  heart.  Its  action  is  often  accelerated,  and  may  be 
irregular  owing  to  the  disturbance  of  the  respiratory  move- 
ments. The  left  ventricle  may  be  dilated.  Hsemic  mur- 
murs may  be  present  in  consequence  of  the  anjemia.  Mur-. 
murs  and  other  evidence  of  valvular  disease  are  common, 
especially  in  older  children.  The  most  common  murmur 
is  mitral  systolic. 

There  is  seldom  any  marked  sensory  disturbance,  though 
the  patient  sometimes  complains  of  pain  in  the  limbs.  This, 
if  not  rheumatic,  is  probably  due  to  fatigue  of  the  constantly 
active  muscles.  The  electrical  irritability  of  the  muscles 
and  nerves  is  sometimes  increased  both  to  faradism  and  to 
galvanism. 

The  knee-jerk  is  often  unduly  sustained.  Thus  in  a 
patient  with  hemichorea,  the  healthy  limb  promptly  falls, 
after  being  jerked  up,  whilst  on  the  affected  side,  the  leg 
remains  elevated  for  an  appreciable  period  before  falling. 

Other  manifestations  of  rheumatism  may  be  present,  such 
as  pericarditis,  pleurisy,  arthritis,  subcutaneous  nodules, 
erythema  marginatum,  tonsillitis,  and  hiematoporphyrinuria.' 

Sequels.— In  rare  cases,  bodily  weakness  {post-choreic  para- 
lysis) or  mental  feebleness  may  persist  for  some  time  after 
an  attack  of  chorea.  Patients  may  also  suffer  for  a  time 
from  sudden  starting  of  the  limbs,  which  may  even  cause 
them  to  fall. 

Diagnosis.— //^m^mgto^'s  chorea,  or  hereditary  progressive 
chorea,  m  which  the  involuntary  moments  are  exactly 
similar  to  those  of  chorea,  begins  later  in  life  than  ordinary 
chorea.  It  is  hereditary,  progressive,  and  incurable,  and 
It  is  associated  with  progressive  mental  deterioration 

Semle  chorea  also  begins,  as  a  rule,  in  the  degenerative 
period  of  hfe. 
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Electrical  chorea,  or  Dubinins  disease,  is  met  with  in 
Northern  Italy,  and  is  characterised  by  sudden  muscular 
contractions,  such  as  might  result  from  electrical  stimula- 
tion.   It  is  associated  with  muscular  weakness  and  wasting. 

Post-hemiplegic  chorea  is  a  disorder  of  movement  which 
occasionally  follows  an  attack  of  hemiplegia. 

Certain  forms  of  cerebral  diplegia'^  have  been  described  as 
'  congenital  chorea.'  But  cerebral  diplegia  is  often  detected 
within  the  first  three  years  of  life,  is  frequently  progressive, 
and  may  be  associated  with  signs  of  organic  disease,  such 
as  paralysis,  rigidity,  and  recurring  convulsions. 

In  hysterical  chorea  the  movements  are  more  rhythmical 
than  in  ordinary  chorea.  Other  evidences  of  hysteria  may 
be  present. 

Prognosis. — From  a  few  weeks  to  a  few  months  is  the 
usual  duration  of  an  attack.  Recurrences  are  common,  and 
may,  like  first  attacks,  be  due  to  fright.  Chorea  almost 
always  ends  in  complete  recovery,  but  occasion alty  it  per- 
sists as  a  chronic  disease.  The  mortality  of  the  chorea  of 
childhood  is  about  2  per  cent.,  and  is  due  to  exhaustion, 
heart  disease,  hyperpyrexia,  pyaemia  (resulting  from  pyo- 
genic infection  of  abrasions  due  to  the  movements),  or  inter- 
current disease.  Death  occurs  chiefly  in  first  attacks,  and 
in  individuals  who  have  reached  the  period  of  puberty.  The 
chorea  of  pregnancy  is  ten  times  as  fatal,  though  even  here 
death  is  due  to  abortion,  complications  of  labour,  etc., 
rather  than  to  the  nervous  disease  itself. 

Treatment.— Mental  and  physical  rest  must  be  secured. 
Even  in  mild  cases,  the  child  should  be  kept  in  bed  at  first. 
In  severe  cases,  a  water-bed  should  be  used,  and  the  patient 
must  be  watched  in  case  of  injury  through  the  violence  of 
the  movements.  If  these  prevent  sleep,  chloral  should  be 
given  at  the  outset  as  a  sedative  and  hypnotic.  As  much 
fattening  food  should  be  given  as  the  patient  can  utilise. 
If  swallowing  is  difficult,  the  child  should  be  fed  by  tlie 

1  Namely,  bilateral  athetosis,  diplegia  with  choreic  movements, 
diplegia  with  myoclonic  movements,  and  diplegia  with  intention - 
tremor  (James  Taylor,  '  Paralysis  and  Other  Diseases  of  the  Nervous 
System  in  Childhood  and  Early  Life,'  p.  254). 
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nasal  tube,  the  latter  being  lubricated  with  olive  oil,  and 
not  with  glycerin.  A  full  meal  given  in  this  way,  and 
containing  a  dose  of  alcohol,  may  act  as  an  efficient  hyp- 
notic. A  daily  warm  bath  is  helpful ;  the  patient  should  sit 
in  the  bath  and  have  tepid  or  even,  after  a  time,  cold 
water  poured  over  her  shoulders.  The  procedure  ought  to 
be  grateful  to  the  child,  and  no  shock  must  be  adminis- 
tered. 

One  of  the  best  drugs  is  arsenic,  which  should  be  given 
in  moderate  doses  (2  to  5  minims  of  Fowler's  solution  thrice 
daily,  after  meals)  ;  large  doses  should  be  avoided.  Anti- 
pyrin  sometimes  gives  good  results.  Sulphate  of  zinc  is 
another  remedy  ;  3  grains  may  be  given  to  begin  with,  but 
the  dose  should  be  gradually  increased.  Strychnine  also 
may  be  employed.  Lees  advocates  large  doses  of  sodium 
salicylate  (100  grains  daily  for  a  child  of  from  six  to  ten 
years  ;  the  dose  to  be  rapidly  increased  to  150  or  even  200 
grains)  combined  with  twice  the  quantity  of  sodium  bicar- 
bonate. 

Eustace  Smith  recommends  for  children  of  all  ages 
I  drachm  of  liquid  extract  of  ergot,  diluted,  every  three  or 
four  hours,  with  complete  rest  in  bed.  For  intractable 
cases  Taylor  recommends  hyoscine  hydrobromide  (yi^  grain 
hypodermically,  thrice  daily)  ;  but  this  drug  should  not  be 
used  m  acute  cases,  or  in  cases  associated  with  heart  disease 
or  emaciation.  Another  mode  of  treatment  is  to  keep  the 
patient  constantly  asleep  for  several  weeks  by  means  of 
chloral. 

Iron  is  indicated  for  anaemia.  When  the  patient  recovers 
care  should  be  taken  that  she  is  not  overworked  at  lessons! 

ii.  Chronic  Adult  Chorea. 

Huntington's  Choreai  {hereditary  progressive  chorea) 
occurs  m  families  and  sometimes  affects  several  generations 
in  succession.  The  two  sexes  are  equally  liable.  The 
disease  generally  begins  between  thirty-five 'and  fifty,  and 
affects  first  the  face  and  upper  limbs.    Articulation  and 

1  '  ^k'T?'^^^  Huntington  of  New  York  in  1872,  but  previously 
described  by  older  writers.  ^ 
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deglutition  may  be  disordered.  The  gait  may  become  un- 
steady, and  ultimately  all  the  muscles  may  be  involved. 
The  movements  resemble  those  of  chorea,  but  are  slower. 
There  is  generally  mental  impairment,  which  goes  on  to 
dementia.  The  scanty  post-mortem  evidence  seems  to 
indicate  that  the  disease  is  a  chronic  meningo-encephalitis 
leading  to  atrophy  of  the  convolutions. 

Diagnosis. — This  affection  is  differentiated  from  ordinary 
chorea  by  the  hereditary  tendency,  late  onset,  and  associated 
mental  symptoms.  Pathologically  the  two  diseases  seem  to 
be  entirely  different. 

Prognosis. — The  disease  is  incurable,  but  the  fatal  issue 
may  be  postponed  for  many  years. 

vSenile  Chorea  differs  from  Huntington's  chorea  in  not 
running  in  families  and  in  not  usually  being  associated  with 
mental  symptoms.  In  some  cases,  moreover,  the  disease 
may  be  cured,  though  it  generally  persists  till  death.  In 
most  cases  it  has  no  relation  to  rheumatism.  It  seldom 
begins  before  fifty-five,  but  a  very  severe  case  was  under 
my  care  in  a  man  aged  thirty-eight.  Speech  was  involved, 
the  patient  was  unable  to  feed  himself,  and  for  a  time  deglu- 
tition was  embarrassed.  Considerable  improvement  took 
place  under  treatment  by  hydrobromide  of  hyoscine. 


iii.  Electrical  Chorea  (DuBiNi's  Disease).^ 

Electrical  chorea  is  a  rare  disease  which  is  met  with  in 
Northern  Italy,  and  is  characterised  by  sudden  muscular 
contractions  such  as  might  result  from  electrical  stimulation. 
There  is  progressive  paralysis  and  wasting  of  the  muscles. 
Both  sexes  and  all  ages  are  liable. 

The  sudden  contractions  generally  involve  one  arm  at 
first,  and  afterwards  extend  to  the  leg  of  the  same  side,  and 
at  a  later  period  to  the  opposite  limbs.  Loss  of  faradic 
irritability  accompanies  the  weakness  and  wasting.  Epi- 
leptiform convulsions  and  pyrexia  may  also  be  observed. 

The  disease  often  terminates  fatally  within  a  few  months 
or  even  weeks. 

1  First  described  by  Dubini,  an  Italian  physician,  in  1 846. 
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The  disease  is  supposed  to  be  an  infection.  No  constant 
anatomical  changes  have  been  found,  and  no  satisfactory 
treatment  is  known. 


iv.  Myoclonus  (Paramyoclonus  Multiplex). 

This  is  a  rare  disease  affecting  males  more  frequently  than 
females,  and  setting  in  at  almost  any  period  of  :  dult  life.  It 
may  develop  spontaneously,  or  after  a  fright,  or  after  some 
other  affection.  In  some  instances  it  has  attacked  several 
members  of  a  family.  The  disease  is  often  complicated  with 
epilepsy. 

Pathology.— According  to  different  theories,  the  anterior 
horn  ceUs  of  the  cord,  the  cerebral  cortex,  or  both  upper  and 
lower  motor  neurons  are  at  fault. 

Symptoms.— The  disease  is  characterised  by  sudden  shock- 
like contractions  in  symmetrical  muscles  of"  the  limbs,  and 
sometimes  of  the  trunk.  The  distal  portions  of  the  limbs, 
and  the  face  usually  escape.  In  some  cases  the  contractions 
are  not  sufficient  to  produce  displacement  of  the  limbs, 
while  in  other  cases  they  are.  Excitement  and  fatigue  tend 
to  mcrease  the  spasm  ;  voluntary  movements  may  diminish 
or  aggravate  them  ;  sleep  arrests  them.  The  muscles  do 
not  waste,  and  there  is  no  involvement  of  sensation  or  of 
the  sphincters.  Some  cases  show  slight  mental  defect,  and 
many  are  epileptic. 

The  term  myokimia  has  been  applied  to  a  variety  of  this 
disease  in  which  the  muscular  fibres  involved  in  each  con- 
traction are  so  few  that  the  condition  resembles  the  fibrillary 
twitchmgs  seen  in  chronic  spinal  muscular  atrophy. 

Prognosis.— The  symptoms  sometimes  diminish  consider- 
ably with  the  lapse  of  time,  and  recovery  may  occur,  but  the 
disease  is  apt  to  prove  very  intractable. 

Treatment.— No  successful  treatment  is  known,  but  ner- 
vine tonics  such  as  strychnine  and  arsenic,  and  sedatives 
such  as  bromides  and  hyoscine,  are  clearly  indicated.  Gal- 
vanisation of  the  spine  and  of  the  affected  muscles,  and 
hydropathic  measures,  have  been  reported  upon  favourably 
Epilepsy  must  be  treated  by  a  bromide 
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V.  Impulsive  Tic 

(Maladie  des  Tics.    Gilles  de  la  Tourette's  Disease). 

This  disease,  distinct  on  the  one  hand  from  the  convulsive 
tic  or  facial  spasm  of  advanced  life,  and  on  the  other  hand 
from  the  simple  habit  spasm  of  childhood,  is  characterised  by 
mental  as  well  as  by  motor  symptoms.  It  generally  begins 
in  childhood,  and  there  is  often  a  neurotic  family  tendency. 
The  symptoms  may  be  first  evoked  by  some  distinct  cause, 
such  as  mental  shock.  The  involuntary  muscular  twitchings 
commonly  begin  in  the  orbicularis  palpebrarum,  and  tend 
to  spread  down  the  face  to  the  neck  and  sometimes  to  the 
arms.  After  a  time  there  may  be  involuntary  ejaculations, 
mimicry  of  words  {echolalia),  mimicry  of  actions  {echokinesis), 
use  of  bad  language  {coprolalia),  and  imperative  ideas. 
Recovery  may  occur,  but  the  outlook  is  not  very  hopeful. 

vi.  Habit  Spasm 
(Simple  Tic.    Habit  Chorea). 

This  affection  is  most  common  in  later  childhood,  though 
sometimes  seen  in  adults.  It  is  characterised  by  habitual 
movements  which  the  patient  can  control  for  a  limited 
period  of  time  by  an  effort  of  will,  but  which  recur  as  soon 
as  his  attention  is  withdrawn.  He  is  rendered  uncomfort- 
able by  trying  to  control  them.  The  condition  is  generally 
recognised  as  a  trick,  or  bad  habit.  Among  the  common 
movements  are  winking,  drawing  the  mouth  to  one  side, 
shaking  the  head,  shrugging  the  shoulders,  sniffing  with  the 
nose,  and  biting  the  lips  or  the  finger-nails.  These  habits 
generally  die  out  as  the  patient  grows,  but  they  sometimes 
persist,  and  may  cause  much  annoyance.  They  are  doubt- 
less often  inaugurated  by  some  local  cause.  Thus  sniffing 
of  the  nose  may  have  its  origin  in  adenoids  and  nasal  catarrh, 
and  winking  in  ophthalmia  or  errors  of  refraction. 

Treatment. — The  general  health  should  be  seen  to,  and 
any  local  disorders  corrected.  In  the  case  of  children,  a 
reward  may  be  promised  for  each  day  which  is  kept  entirely 
free  from  the  movements.    If  the  sufferer  is  an  adult. 
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arsenic,  bromides,  strychnine,  and  possibly  local  blistering 
may  be  tried.  Massage  and  gymnastics  may  also  be  re- 
commended. 

vii.  Head  Nodding 

(Spasmus  Nutans.    Salaam  Spasm). 

This  affection  is  met  with  chiefly  in  the  first  year  of  life. 
The  child  is  usually  in  good  general  health,  and  the  cause 
of  the  spasm  is  obscure,  although  it  has  been  suggested  that 
living  in  a  badly  lighted  room  may  have  some  influence. 
It  is  assumed  that  the  phenomena  depend  upon  some 
instability  of  the  motor  cortex. 

The  most  common  movement  of  the  head  is  from  side  to 
side.  Occasionally  it  is  a  nodding  movement.  In  a  few 
cases  the  whole  trunk  is  bent  forward  as  if  to  make  a  salaam . 
Nystagmus  is  often  present,  and  may  be  either  lateral  or 
rotatory.  Sometimes  there  is  momentary  loss  of  con- 
sciousness, but  there  is  seldom  any  mental  defect. 

The  prognosis  is  perfectly  favourable.  Bromides,  bella- 
donna, cod-liver  oil,  and  other  tonics  are  the  remedies 
indicated. 

viii.  Eclampsia  Nutans 

(Salaam  Convulsions). 

This  affection  is  met  with  in  the  period  between  the  first 
dentition  and  puberty.  It  is  characterised  by  bowing  move- 
ments of  the  trunk,  which  may  be  so  extensive  that  the  head 
approaches  the  knees.  Paroxysms  occur  in  which  the 
patient  goes  through  many  such  movements,  and  many  of 
these  paroxysms  may  take  place  in  one  day.  There  may 
be  momentary  loss  of  consciousness.  Mental  enfeeblement 
frequently  supervenes,  but  some  cases  recover.  The  treat- 
ment is  similar  to  that  recommended  for  head  nodding. 

ix.  Saltatory  Spasm. 

In  this  condition  there  are  clonic  contractions  of  the 
muscles  of  the  legs  when  the  patient  stands,  so  that  in 
slight  cases  the  heels  are  raised  and  let  down  in  quick 
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succession,  while  in  severe  cases  there  are  jumping  move- 
ments. Both  men  and  women  have  suffered  from  this  rare 
disease,  which  is  apparently  a  pure  neurosis.  Recovery 
frequently  takes  place,  but  the  affection  sometimes  persists 
for  years.  The  principal  indication  is  to  rectify  any  under- 
lying neurasthenic  or  hysterical  condition. 

X.  Paralysis  Agitans 

(Shaking  Palsy.    Parkinson's  Disease).i 

Etiology.— The  disease  is  one  of  later  life,  and  is  rarely 
seen  before  forty.  Men  suffer  more  frequently  than  women. 
In  most  cases  there  is  no  obvious  cause,  but  anxiety,  mental 
shock,  physical  injury,  exposure,  and  acute  disease  are  occa- 
sional causes. 

Morbid  Anatomy.  —  No  constant  anatomical  lesion  is 
known.  Any  changes  observed  are  such  as  might  be  found 
in  any  old  person. 

Pathology. — The  symptoms  are  probably  due  to  impaired 
nutrition  and  disordered  function  in  the  motor  area  of  the 
cortex.  As  Gowers  points  out,  the  cessation  of  the  tremor 
during  sleep,  the  unilateral  commencement  and  the  hemi- 
plegic  mode  of  extension  make  it  unlikely  that  the  spinal 
cord  is  the  primary  seat  of  disturbance.  Further,  as  the 
symptoms  are  at  first  purely  motor,  and  as  the  first  cells 
met  with  in  the  motor  path  above  the  level  of  the  cord  are 
those  of  the  motor  area  of  the  cortex,  it  seems  probable  that 
they,  or  the  gre}^  matter  in  which  their  dendrons  take 
origin,  are  at  fault.  This  view  is  strongly  corroborated  by 
the  fact  that  an  attack  of  ordinary  hemiplegia  arrests  the 
tremor  in  the  paralysed  limbs.  In  chorea,  which  is  also 
supposed  to  be  due  to  disorder  of  the  motor  region  of  the 
cortex,  certain  analogous  phenomena  are  observed,  in- 
cluding spontaneous  movement,  diminished  power  of  move- 
ment, cessation  of  the  movements  during  sleep,  and  fre- 
quently a  unilateral  distribution. 

Symptoms. — (i)  Tremor  is  generally  the  first  symptom. 

^  First  fully  described  by  James  Parkinson,  an  English  physician, 
in  1817. 
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Tt  usually  begins  insidiously  in  the  hand,  spreads  gradually 
to  the  rest  of  that  limb,  and  then  to  the  leg  of  the  same  side. 
It  next  invades  the  opposite  arm,  and  finally  the  opposite  leg. 

Much  less  commonly  a  leg  is  first  affected.  The  disease 
then  usually  spreads  to  the  arm  of  the  same  side,  and  then 
to  the  opposite  arm,  but  occasionally  it  spreads  from  the 
leg  to  the  opposite  leg. 

The  tremor  usually  confines  itself  to  the  limbs,  but  occa- 
sionally involves  the  muscles  of  the  back  and  neck.  Of 
course  the  trunk  and  head  may  shake  owing  to  tremor 
transmitted  from  the  limbs.  The  shaking  is  rhythmical 
in  character,  and  is  due  to  alternating  contractions  of 
opposing  muscles.  It  is  most  marked  in  the  hands  and 
fingers,  where  it  is  due  to  the  action  both  of  the  long  muscles 
and  of  the  intrinsic  muscles  of  the  hands.  In  +he  legs  the 
calf  muscles  are  specially  liable  to  be  affected.  The  muscles 
which  act  on  the  jaw  and  the  tongue  are  occasionally 
affected  ;  the  muscles  of  the  face  very  seldom. 

The  tremor  is  fine  in  the  early  stages,  but  increases  in 
range  as  the  disease  advances.  According  to  Gowers,  its 
rhythm  varies  from  4-8  to  7  complete  oscillations  per 
second.  It  almost  invariably  ceases  during  sleep,  but  it 
almost  always  continues  during  rest  when  the  patient  is 
awake.  It  is  increased  by  mental  excitement,  and  is  often 
temporarily  arrested  by  a  voluntary  movement. 

(2)  Weakness  and  (3)  rigidity  generally  set  in  together 
after  the  tremor.  Voluntary  movements  are  slow  as  well 
as  weak. 

(4)  The  attitude  is  characteristic,  and  is  attributable  to 
the  muscular  rigidity.  The  head  and  neck  are  thrown 
forwards  and  fixed.  The  features  are  fixed  and  mask-like. 
The  face  has  an  anxious  expression.  The  elbows  are  flexed. 
The  fingers  are  often  in  the  interosseal  position  (flexion  of 
metacarpo-phalangeal,  and  extension  of  interphalangeal 
joints).  The  hips  and  knees  are  flexed,  and  the  thighs  are 
adducted. 

(5)  The  gait  is  also  altered.  The  patient  may  have 
difficulty  in  rising  from  his  seat,  and  once  he  has  started  to 
walk,  he  takes  short  quick  steps  as  if  running  {festination  or 
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propulsion).  If  he  is  gently  pulled  by  the  coat  from  behind, 
he  may  be  started  to  walk  backwards,  and  may  then  be 
unable  to  stop  until  he  is  arrested  by  some  obstacle  such  as 
the  wall  of  the  room  (retropulsion). 

(6)  Speech  may  be  slow  and  difficult,  or  it  may  be  slow  to 
start,  and  then  hurried  like  the  gait.  Difficulty  of  deglutition 
may  be  associated  with  the  difficulty  in  articulation. 

There  is  little  or  no  change  in  the  reflexes,  muscular 
nutrition  or  activity  of  the  sphincters.  It  is  noteworthy 
that  nystagmus  is  never  observed  in  this  disease.  The 
principal  sensory  disturbance  is  an  abnormal  sense  of,  or 
sensibility  to  heat,  and  this  is  often  accompanied  by  an 
abnormal  readiness  to  perspire. 

Diagnosis. — The  first  five  symptoms  enumerated  above 
are  characteristic.  The  tremor  is  absent  in  a  few  cases, 
but  this  of  itself  does  not  invalidate  the  diagnosis. 

In  insular  sclerosis,  the  tremor  occurs  onl}^  on  movement, 
and  is  usually  coarse  and  irregular.  The  disease  generally 
begins  before  forty  years  of  age.  Nystagmus  is  often 
present.  The  attitude  and  gait  of  paralysis  agitans  are 
absent,  and  the  speech  defect  is  different. 

In  mercurial  tremors,  the  occupation  of  the  patient  explains 
the  condition. 

Prognosis. — The  disease  is  chronic,  and  as  a  rule  slowly  pro- 
gressive during  many  years.  It  does  not  directly  cause  death. 

Treatment. — No  cure  is  known.  The  patient  should 
avoid  mental  and  physical  strain.  Malt  extract  and  cod- 
liver  oil  may  improve  the  general  condition.  Arsenic, 
strychnine,  phosphorus,  iron  and  cannabis  indica  may  be 
tried.  To  relieve  the  tremor,  the  affected  parts  may  be 
rubbed,  and  the  patient  should  take  hydrobromide  of 
hyoscine  ( grain  or  more  in  chloroform  water)  two  or  three 
times  a  day. 

xi.  Various  Forms  of  Tremor. 

Tremor  occurs  under  many  different  circumstances  in 
health  and  disease.  It  may  be  a  transient  phenomenon 
resulting  from  exposure  to  cold,  or  from  severe  emotional 
excitement.    In  certain  diseases  it  may  accompany  volun- 
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tciry  movement  {intention-tremor),  as  in  insular  sclerosis, 
and  in  some  cases  of  tumour  (especially  tubercle)  of  the 
pons  or  cms.  In  another  group  the  tremor  goes  on  con- 
tinuously as  long  as  the  patient  is  awake,  as  in  paralysis 
agitans.  In  other  diseases,  again,  the  tremor  may  be  seen 
either  with  voluntary  movement  only,  or  independently  of 
it  ;  or  it  may  occur  along  with  voluntary  movement  in  an 
early  stage,  and  become  continuous  in  a  later  stage.  To 
this  extensive  group  belong  chronic  poisoning  by  alcohol 
tobacco,  opium,  chloral,  lead,  and  mercury  {toxic  tremor)  ' 
the  typhoid  state  ;  exophthalmic  goitre  ;  hysteria  ;  neuras- 
thenia ;  general  paralysis  of  the  insane  ;  infantile  hemi- 
plegia ;  and  cerebral  diplegia. 

Senile  tremor  occurs  in  old  persons,  and  affects  the  head 
early,  though  it  usuaUy  begins  in  one  or  both  arms  It 
may  be  mcreased,  or  only  brought  out,  by  voluntary  move- 
ment.  ^ 

Simple  tremor  sometimes  begins  at  puberty  or  later 
and  then  usually  persists  through  life.  It  is  frequently 
absent  during  rest,  but  is  induced  by  movement,  and 
aggravated  by  excitement.  It  affects  chiefly  the  hands 
and  head,  and  seldom  interferes  much  with  complex  actions 
such  as  wntmg.  It  may  be  inherited,  and  it  may  affect 
several  members  of  one  family  {hereditary  tremor) 

resuufnTfror^^  "'^  ^  phenomenon 


xii.  Torticollis 
(Wryneck). 


In  tins  condition,  the  head  is  fixed  in  an  unnatural 
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Congenital  Torticollis  {fixed  wryneck)  depends  upon 
shortening  of  one  sternomastoid  muscle,  which  is  often 
wasted.  Though  usually  congenital,  this  affection  may 
not  be  noticed  for  some  years  after  birth.  The  head  cannot 
be  rotated  to  the  side  on  which  the  muscle  is  affected 
(usually  the  right  side). 

Etiology. — It  is  supposed  that  fixed  wryneck  is  due  in 
some  cases  to  imperfect  development  of  the  affected  muscle 
in  connection  with  the  position  of  the  foetal  head  within 
the  uterus.  In  such  cases,  the  face  may  be  non-sym- 
metrical. In  other  instances,  the  condition  may  result 
from  injury  {e.g.,  haematoma)  of  the  muscle  produced  during 
labour. 

Treatment.— Tenotomy  is  an  effectual  remedy. 
Spasmodic  Torticollis   is    due   to   active  muscular 
spasm,  which  may  be  tonic,  or  clonic,  or  both.    It  is  usually 
confined  to,  or  more  marked  on,  one  side. 

Etiology— The  disease  generally  commences  in  middle 
life,  and  often  without  obvious  cause  ;  though  exposure, 
emotion,  injury,  and  a  neurotic  tendency  may  have  some 
influence.  There  is  a  difference  of  opinion  as  to  the  relative 
frequency  with  which  the  two  sexes  suffer. 

Morbid  Anatomy  and  Pathology.— No  anatomical  changes 
are  known.    It  is  uncertain  whether  the  overacting  centres 
are  spinal  or  cortical,  but  on  the  whole  the  evidence  seems 
to  point  to  derangement  of  the  cortex.    It  is  possible  that 
different  centres  are  at  fault  in  different  cases.    As  Gowers 
points  out,  an  objection  to  the  view  that  the  disturbance 
is  cortical  is  found  in  the  fact  that  disease  of  the  cortex 
which  causes  deviation  of  the  head  usually  causes  also  devia- 
tion of  the  eyes  ;  whereas  in  ordinary  torticollis,  the  ocular 
muscles  are  never  involved.    On  the  other  hand  the  fre- 
quently associated  spasm  of  the  splenius  of  one  side  and  the 
sternomastoid  of  the  other  side  suggests  that  it  is  not  simply 
the  lowest  motor  centres  in  the  cord  which  are  disordered. 
Poore  says  there  is  frequently  an  irritable  condition  of  the 
spinal  accessory  nerve,  but  how  this  comes  about  is  not 
clear    The  same  writer  thinks  that  weakness  of  the  muscles 
on  one  side,  as  from  overwork,  tends  to  excite  contractions 
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in  the  imperfectly  antagonised  muscles  of  the  opposite 
side.  In  any  case,  spasmodic  wryneck  is  to  be  regarded  as 
a  pure  neurosis. 

Symptoms.— These  set  in  gradually,  usually  in  the  course 
of  months.    As  a  rule,  several  muscles  are  involved,  the 
sternomastoid  being  most  constantly  affected.    If  only  one 
muscle  is  involved,  it  is  almost  always  the  sternomastoid. 
The  upper  part  of  the  trapezius  on  the  same  side  as  the 
affected  sternomastoid,  the  splenius  of  the  opposite  side 
and  the  platysma  myoides  are  also  often  at  fault.  Occasion- 
ally the  spasm  involves  the  arm,  face  or  masticatory  muscles 
The  position  of  the  head  naturally  varies  according  to  the 
muscle  or  combination  of  muscles  involved.    It  is  generally 
turned  to  one  side,  and  most  commonly  to  the  left  side 
The  sternomastoid  muscle  of  one  side  rotates  the  head 
towards  the  opposite  side.    The  same  sternomastoid  acting 
with  the  opposite  splenius  causes  extreme  rotation.  One 
sternomastoid  with  the  trapezius  of  the  same  side  causes 
a  strong  inclination  of  the  head  to  the  same  side.  The 

f  T  r'^f  ^^'^  '""^  "PP^^^^^  ''^^^'^^  causes 

great  rotation  with  httle  inclination. 

In  a  few  cases  the  muscles  suffer  alike  on  the  two  sides 
and  the  head  is  drawn  back  so  that  the  face  looks  upwards' 
iretrocolHc  spasn.).    The  spasm,  whether  tonic,  cW  o 
both  tome  and  clonic,  varies  in  severity  from  time  to  t^me 
ceases  during  sleep.    When  the  patient  is  aloneTnd 
rsil^'^r  ^^^^  ^P--  -ay  dimini^J 

stranSrs  tenH  7  ^^^^^--^ent  and  the  presence  of 

strangers  tend  to  aggravate  it.    As  the  disease  progresses 

P  e Eothr"  andLquentTy 

?houI  ^l^:™"'""  '^'"^  '^"^^  ^^^^^     fi^^^  attacked 
Though  the  disease  is  one  of  motor  elements  the  severe 

".e^tTd^u^cr  or  everpir 

increased.  ^^^^^"^al  irntability  is  either  normal  or 

Diagnosis  -It  is  important  not  to  misinterpret  deviation 
he  head  due  to  d^sease  of  the  cervical  spuJ  In  tW 
'1't.on,  the  one  sternomastoid  is  tense  from  being  p.u  o^the" 
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stretch  ;  i.e.,  it  is  tense  on  the  side  towards  which  the  face 
is' turned. 

Prognosis. — The  disease  may  remain  shght,  or  may 
become  severe.  It  usuaUy  persists  through  hfe,  and  even 
after  disappearing  for  a  time,  is  hable  to  recur.  It  does 
not  shorten  Hfe. 

Treatment. — Temporary  benefit  is  sometimes  obtainable 
from  bromides,  valerianate  of  zinc,  asafoetida,  cannabis 
indica  or  conium.  A  better  remedy  is  hyoscine  hydro- 
bromide  (y^o  grain  or  more  in  chloroform  water,  thrice 
daily,  after  food).  In  severe  cases,  neurectomy  is  indi- 
cated. A  piece  of  the  spinal  accessory  nerve  is  cut  out,  and 
if  other  muscles  besides  the  sternomastoid  are  at  fault,  the 
corresponding  branches  of  the  cervical  nerves  must  be 
similarly  dealt  with. 


xiii.  Tetany 

(Tetanilla.    Idiopathic  Muscular  Spasm). 

Etiology.— The  disease  is  most  common  in  little  children 
and  in  the  second  decade  of  life,  but  is  not  infrequent  in  the 
first  half  of  adult  life.  In  infancy,  it  is  chiefly  males,  and 
after  twenty,  chiefly  females  who  suffer.  It  sometimes 
occurs  in  epidemic  form.  In  most  cases,  there  is  a  distinct 
cause,  such  as  severe  diarrhoea,  exposure,  pregnancy,  lacta- 
tion, dilatation  of  the  stomach,  acute  fevers  or  thyroid- 
ectomy. Trousseau  called  the  disease  nurse's  contracture 
from  its  occurrence  in  women  who  were  suckling.  Young 
children  who  suffer  are  almost  always  rickety. 

Morbid  Anatomy.— No  distinctive  lesions  are  known,  but 
it  is  probable  that  there  are  at  least  nutritional  changes  m 
the  peripheral  motor  neurons.  Active  proHferation  of  the 
parathyroid  cells  has  been  described. 

Pathology.— Experimental  destruction  of  the  thyroid 
alone  is  followed  by  the  gradual  development  of  myxoedema  : 
while  destruction  of  the  parathyroids  alone  causes  acute, 
rapidly  fatal  nervous  phenomena,  includmg  tetany.  Case^ 
of  tetany  that  follow  thyroidectomy  are  thus  accounted 
for  by  loss  of  the  parathyroids  along  with  the  thyroid,  for 
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it  would  appear  that  the  function  of  the  parathyroids  is 
to  neutrahse  some  poison  which  is  produced  in  the  course 
of  metaboHsm.  The  variety  of  conditions  which  give  rise 
to  tetany  suggests  either  that  a  variety  of  poisons  may 
produce  the  symptoms,  or  that  various  circumstances 
may  lead  to  the  generation  of  the  metabolic  poison  in  such 
quantity  that  the  parathyroids  are  unable  to  neutralise  it. 

Symptoms.  -The  principal  symptom  is  the  occurrence  of 
painful  tonic  spasm  in  the  hands  and  feet.    This  is  often 
preceded  by  tingling  or  numbness  in  the  same  parts.  The 
fingers  are  fixed  in  the  interosseal  position  (flexion  of  meta- 
carpo-phalangeal  and  extension  of  interphalangeal  joints) 
and  drawn  together.  The  thumb  is  adducted,  and  may  be 
flexed.    The  position  of  the  hand  is  sometimes  described 
as  '  the  accoucheur's  hand.'    The  wrist  and  often  the  elbow 
are  slightly  flexed.    The  ankle  is  extended;  the  foot  is 
strongly  arched  and  turned  in  ;  the  toes  are  drawn  together 
and  flexed.    The  knee  is  usually  extended.    The  spasm  may 
mvolve  the  proximal  parts  of  the  limbs,  and  in  severe  cases, 
It  may  spread  to  the  trunk  and  even  to  the  muscles  of  the 
face,  eyes,  tongue,  and  larynx,  and  to  the  muscles  of  masti- 
cation.   Involvement  of  the  muscles  of  the  abdomen,  chest 
and  larynx   may  seriously  embarrass   respiration.  The 
spasm  of  the  abdominal  muscles  may  give  rise  to  empros- 
thotoros.    There  may  be  retention  of  urine. 

The  spasm  sets  in  suddenly.  It  almost  always  affects 
both  sides  of  the  body.  It  may  be  confined  to  the  hands 
and  feet,  or  even  to  the  hands.  It  interferes  with,  and  may 
prevent  movement. 

The  contracture  may  be  continuous,  intermittent,  or 
remittent  in  type.  An  attack  of  the  continuous  variety 
may  persist  for  weeks.  But  in  most  cases,  the  condition  is 
paroxysmal,  and  the  attacks  or  exacerbations  may  last  for 
minutes  or  hours.  The  mtermissions  or  remissions  may 
last  for  hours  or  days.  Sleep  may  diminish,  but  does  not 
always  abolish,  the  spasm. 

Important  sensory  phenomena  are  common.  Numbness 
or  burning  is  commonly  felt  in  the  hands  and  feet  for  some 
time  before  the  spasm  sets  in.    When  the  spasm  is  at  all 
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severe,  there  is  great  pain  in  the  muscles  and  along  the 
nerve-trunks,  and  sensation  may  be  blunted  in  the  affected 
parts.  Passive  extension  of  the  rigid  muscles  aggravates 
the  pain.    There  is  no  loss  of  consciousness. 

In  the  interval  between  the  attacks,  the  muscles  and 
nerves  continue  unduly  irritable,  as  is  shown  by  the  fact 
that  muscular  contraction  is  called  forth  by  percussion 
on  the  muscle  or  pressure  on  its  motor  nerve.  This  is 
specially  well  seen  in  the  face  {ChvosteWs  sign,  facial  pheno- 
menon). As  Trousseau  pointed  out,  compression  of  the 
nerves  or  bloodvessels  of  the  parts  will  call  forth  an  attack 
{Trousseau'' s  phenomenon)  ;  this  begins  in  the  course  of  a 
few  minutes. 

Both  the  galvanic  and  the  faradic  irritability  of  the  nerves 
is  much  increased.  Moreover,  there  is  a  change  in  the 
polar  reactions  of  the  muscles  to  galvanism,  ACC  or  even 
AOC  being  obtained  more  readily  than  KCC  which  comes 
hrst  in  health. 

In  very  severe  attacks  there  may  be  pyrexia,  with  a 
rapid  pulse  and  profuse  perspiration.  There  may  be  swelling 
of  the  dorsa  of  the  hands  and  feet. 

Diagnosis. — This  depends  on  the  character,  distribution 
and  symmetry  of  the  spasm.  The  special  involvement  of 
the  hands  and  feet,  and  the  absence  of  trismus,  as  weU  as 
the  etiology,  distinguish  the  disease  from  tetanus. 

Prognosis. — Recovery  almost  always  takes  place  in  the 
course  of  a  few  weeks  or  months.  There  is  however  danger 
to  life  in  cases  due  to  dilatation  of  the  stomach  or  to 
thyroidectomy.  Moreover,  the  cause  of  the  tetany,  e.g.. 
diarrhoea  in  children,  may  cause  death.  The  tetany  of 
pregnancy  usually  persists  until  delivery  takes  place. 

Treatment. — The  cause  must  be  removed  where  this  is 
possible,  as  in  the  case  of  lactation.  The  general  health 
must  be  attended  to.  The  spasm  should  be  allayed  by 
bromides  or  chloral  given  internally,  and  by  local  anodyne 
applications.  Rickety  children  should  get  cod-liver  oil 
chemical  food,  and  as  soon  as  possible  country  or  seaside 
air.  Thyroid  extract  should  be  tried  in  cases  following 
thyroidectomy. 
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xiv.  Occupation  Neuroses. 

Constantly  recurring  use  of  a  particular  set  of  voluntary- 
muscles  sometimes  causes  them  to  become  the  seat  of 
irregular  or  imperfectly  co-ordinated  movements  which 
interfere  with  voluntary  movement.  In  the  earlier  stages, 
the  disordered  movement  or  cramp  only  interferes  with 
the  frequently  repeated  movement  which  was  its  cause. 
After  a  time,  it  may  begin  to  interfere  with  other  voluntary 
movements,  and  in  some  cases,  it  may  even  occur  spon- 
taneously. Among  those  who  suffer  from  these  neuroses 
are  clerks  and  others  who  write  much,  telegraphists,  piano- 
players,  violin-players,  drummers,  sempstresses,  milkmaids, 
cigarette-rollers,  and  others.  1  The  most  common  variety 
is  writer's  cramp. 

Writer's  Cramp  [Scrivener's  palsy),  as  Gowers  points  out, 
is  due  to  a  bad  mode  of  writing.    Though  the  patient 
has  generally  made  excessive  use  of  his  muscles  in  writing, 
the  manner  of  writing  is  more  important  in  the  causation 
of  this  disease  than  the  amount.    Similarly,  the  mode  of 
moving  the  pen  is  much  more  important  than  the  mode  of 
holding  it.    Accordingly,  men  who  write  in  a  very  cramped 
fashion  may  suffer  from  and  be  disabled  by  the  disease, 
although  they  actually  write  very  Httle.    The  individual 
who  is  most  likely  to  be  attacked  usually  moves  the  pen  by 
moving  the  two  or  three  outer  digits,  whilst  the  wrist  and 
even  the  little  finger  are  fixed  on  the  desk.    Gowers  also 
observes  that  professional  shorthand  writers,  who  must  of 
necessity  write  in  a  free  style,  and  who  generally  write  from 
the  shoulder,  almost  never  suffer  from  this  disease.  In 
writing  from  the  shoulder,  there  are  slight  contractions  of 
large  and  powerful  muscles.    In  writing  with  the  wrist 
fixed,  there  are  proportionately  great  contractions  of  very 
small  muscles,  which  are  thus  overtaxed. 

Anxiety,  a  neurotic  tendency,  and  local  injury  or  disease 
appear  to  favour  the  onset  of  the  affection.    It  is  much 

^  Comparable  to  these  neuroses  which  involve  the  hands  are  the 
nystagmus  of  miners,  and  the  cramp  of  dancers. 
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more  common  in  men  than  in  women.  It  usually  begins 
between  twenty  and  fifty  years  of  age. 

Morbid  Anatomy  and  Pathology.— No  constant  morbid 
changes  are  known.  The  condition  is  one  of  irritable 
weakness  of  nerve  centres,  but  whether  these  are  cortical 
or  spinal  is  uncertain. 

Symptoms.— The  onset  is  usually  gradual.  The  patient 
begins  to  feel  that  he  cannot  write  with  the  same  ease  as 
formerly,  and  his  hand  aches  a  little  after  his  day's  work. 
Then  his  handwriting  begins  to  suffer  owing  to  unsteadiness 
of  his  fingers  ;  and  as  he  tries  to  hold  the  pen  more  firmly, 
the  fingers  become  more  readily  fatigued  and  more  un- 
steady. He  tries  one  new  method  of  holding  the  pen  after 
another,  and  each  fails  in  turn,  until  at  length,  if  he  perse- 
veres in  the  attempts,  the  handwriting  may  become  almost 
illegible  through  the  irregular  movements  induced  by 
every  effort  to  write. 

The  most  important  symptom,  then,  is  spasm  or  cramp, 
which  sets  in  when  the  intended  action  is  begun,  and  inter- 
feres with  it.  The  spasm  is  almost  always  tonic,  though 
occasionally  clonic. 

In  a  few  cases,  instead  of  tonic  spasm,  there  is  tremor, 
pain,  or  weakness,  and  the  varieties  of  the  disease  in  which 
these  symptoms  exist  alone  or  predominate  are  styled 
respectively  tretmilous,  neuralgic  and  paralytic.  The  spas- 
modic, spastic  or  common  form  is  that  which  has  been 
described  in  detail.  The  paralytic  type  is  very  rare.  In 
the  common  form,  there  is  sometimes  diminution  of  power. 

In  cases  of  writer's  cramp  of  long  standing,  other  acts 
besides  writing  are  likely  to  be  impaired,  especially  if  they 
necessitate  delicate  movements  on  the  part  of  the  affected 
digits. 

Sensory  symptoms  are  often  present,  and  may  take  the 
form  of  a  sense  of  great  fatigue,  dull  pain,  tingling,  or 
neuralgia.  There  is  no  anaesthesia.  The  nerves  often 
become  tender.  The  electrical  irritability  of  the  nerves 
and  muscles  may  be  normal,  or  slightly  increased  or 
diminished. 

Diagnosis. — It  is  important  to  make  sure  that  there  is 
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no  weakness  due  to  organic  disease  of  the  brain,  cord  or 
nerves,  which  is  simply  revealed  by  the  act  of  writing. 

Prognosis. — If  complete  rest  is  given  to  the  affected  hand 
for  a  long  time,  the  disease  may  slowly  pass  away  alto- 
gether, so  that  the  patient  regains  the  power  of  writing. 
If  he  learns  to  write  with  the  left  hand,  the  latter  may  or 
may  not  become  affected.  If  he  continues  to  work  with 
tlie  affected  hand,  the  tendency  is  for  the  spasm  and  the 
sensory  phenomena  to  spread,  especially  if  the  general  tone 
of  the  nervous  system  is  impaired. 

Treatment. — The  affected  hand  should  have  complete 
rest  so  far  as  movements  which  induce  spasm  and  pain  are 
concerned.  The  patient  should  learn  to  write  with  the  left 
hand,  and  to  write,  moreover,  in  a  correct  way  from  the 
shoulder.  He  should  use  a  thick,  light  penholder.  Strych- 
nine and  other  nerve  tonics  may  be  given  internally,  and 
local  anodynes  may  be  employed  over  the  affected  parts. 
Massage  is  frequently  useful,  but  must  not  be  applied  over 
tender  nerves.  One  of  the  first  things  to  be  done  is  to  try 
to  remove  nerve  tenderness,  and  Poore  recommends  for  this 
purpose  local  rest  and  blistering,  with  the  internal  adminis- 
tration of  i-grain  doses  of  potassium  iodide  combined  with 
arsenic.  Poore  also  recommends  rhythmical  exercise  with 
galvanisation  of  the  muscles.  Care  should  be  taken  to 
rectify  any  condition  of  debility  that  may  be  present  by 
an  abundance  of  food  of  a  fattening  tendency. 


XV.  Epilepsy 

(Falling  Sickness.    Falling  Evil.    Morbus  Sacer). 
Definition.— A  chronic  disease  characterised  by  recurring 
attacks  of  unconsciousness,  or  of  convulsions,  or  of  both 
these  phenomena. 

When  these  attacks  cannot  be  accounted  for  by  organic 
brain  disease,  reflex  irritation,  or  morbid  blood  states,  the 
condition  IS  termed  idiopathic  epikpsv.  In  some  cases,  the 
convulsions  involve  only  a  few  muscles,  or  constantly  begin 
m  a  certam  smaJl  group  of  muscles.  This  is  often  called 
Jacksoman,  or  cortical  epilepsy.    It  is  commonly  due  to 
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organic  disease  (a  '  discharging  lesion  ')  causing  irritation  of, 
and  discharge  of  energy  from,  motor  centres  in  the  brain. 
It  may  be  unaccompanied  by  loss  of  consciousness.  The 
expression  organic  epilepsy  is  also  applied  to  that  variety 
which  results  from  a  focal  lesion  in  the  brain  giving  rise  to 
local  spasm.  Epilepsy  which  is  characterised  by  a  brief 
loss  of  consciousness  without  convulsions  is  called  petit 
mat  or  minor  epilepsy.  When  general  convulsions  are  a 
part  of  the  seizure,  it  is  known  as  haut  mal,  grand  mal, 
or  major  epilepsy.  Gowers  distinguishes  a  group  of  cases 
Intermediate  in  character  between  major  and  minor  epilepsy 
as  medium  epilepsy.  In  this  there  is  loss  of  consciousness 
with  slight  spasm — either  general  rigidity,  or  (in  organic 
cases)  local  clonic  spasm. 

Etiology. — The  most  common  time  of  commencement  is 
the  period  of  puberty.  Three-quarters  of  the  cases  begin 
before  twenty. 

As  one  epileptic  seizure  predisposes  strongly  to  subse- 
quent attacks,  the  question  of  etiology  has  to  deal  specially 
with  the  causation  of  the  first  attack. 

Females  suffer  rather  more  than  males  in  the  first  thirty 
years  of  life  ;  but  after  thirty,  the  disease  is  more  likely  to 
show  itself  in  males  than  in  females. 

There  is  epilepsy  or  insanity  in  the  family  in  about  half 
the  cases.  According  to  Gowers,  females  inherit  the  disease 
especially  from  the  mother,  and  males  especially  from  the 
father.  Gowers  has  met  with  as  many  as  eleven  and  even 
fourteen  epileptics  in  one  family.  According  to  that 
writer,  other  neuroses  such  as  hysteria  and  neuralgia  have 
no  special  relationship  to  epilepsy,  and  constitutional  dis- 
eases outside  the  nervous  system  are  also  free  from  any 
such  relationship.  Syphilis  is  operative  only  by  producing 
organic  brain  disease. 

In  the  majority  of  cases,  no  exciting  cause  can  be  recog- 
nised ;  but  of  those  which  are  influential,  strong  emotion, 
and  particularly  fright,  in  children  and  young  women,  and 
great  anxiety  in  men  after  middle  life  deserve  special 
mention. 

Injuries  to  the  head,  scarlet  fever,  and  reflex  irritation 
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(as  by  intestinal  worms)  are  occasional  causes.  Chronic 
alcoholism  is  a  cause  ;  the  fits  generally  follow  a  drinking- 
bout. 

Injury  to  other  parts  than  the  head  may  be  the  apparent 
cause.  Thus  in  one  case  the  fits  began  after  the  right 
forefinger  had  been  crushed  in  a  machine  and  subsequently 
amputated.  This  patient  was  the  subject  of  elaborate 
automatic  actions,  and  for  some  nights  before  one  of  these 
attacks,  four  years  after  the  injury,  he  had  a  sensation  of 
numbness  in  the  injured  part. 

In  a  considerable  proportion  of  epileptic  women,  the  fits 
show  a  special  tendency  to  occur  at  the  menstrual  periods. 
Many  epileptic  women  remain  free  from  attacks  during 
pregnancy,  and  it  may  be  lactation  also.  On  the  other 
hand,  the  disease  may  begin  in  pregnancy.  Thus  a  woman 
began  to  suffer  in  her  second  pregnancy  at  the  age  of  twenty- 
five,  and  suffered  in  the  following  pregnancies,  from  some 
time  after  quickening  tiU  about  a  month  after  delivery. 
Suckling,  except  during  the  first  month,  and  menstruation 
were  quite  free  from  attacks. 

Cases  which  commence  in  infancy  generally  arise  out  of 
'  teething,'  which  probably  means  rickets.  These  '  teeth- 
ing fits  '  or  '  dentition  convulsions  '  may  be  continued  as 
epilepsy  through  childhood  to  puberty  and  adult  life,  or 
there  may  be  an  interval  of  some  years  between  the  infantile 
attacks  and  those  which  later  on  must  be  regarded  as  con- 
stituting actual  epilepsy.  Rickets  is  to  be  regarded  as 
causing  delay,  not  only  in  the  development  of  the  teeth,  but 
also  in  that  of  the  higher  and  controlling  motor  centres, 
with  the  result  that  lower  centres  tend  to  overact.  Gowers 
points  out  that  this  relationship  to  infantile  convulsions 
can  be  traced  in  at  least  a  tenth  of  the  cases  of  epilepsy, 
and  that  as  rickets  is  in  great  measure  a  preventable  disease' 
a  certain  proportion  of  cases  of  epilepsy  might  be  prevented.' 

A  second  and  much  smaller  group  of  cases  beginning  in 
early  childhood  is  distinguished,  as  Gowers  has  shown,  by 
these  three  features  :  {a)  unless  very  severe,  the  convul- 
sions are  confined  to  one  side  at  first,  or  throughout- 
[h)  the  first  attack  is  often  very  severe,  and  indeed  there 
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may  be  a  series  of  fits  going  on  for  liours,  and  thereafter 
few  or  none  ;  (c)  the  first  fit  often  occurs  in  an  acute  illness 
or  after  a  fall.  These  fits  are  due  to  organic  disease  at  the 
cortex,  and  may  be  associated  with  hemiplegia  (see  Infantile 
Hemiplegia,  p.  779). 

In  yet  a  third  group  of  cases  where  the  disease  can  be 
traced  back  to  early  life,  the  first  fits  occur  within  a  few- 
days  after  birth,  and  are  attributable  to  meningeal  haemor- 
rhage resulting  from  difficult  labour.  Such  patients  are 
often  the  subjects  of  birth  palsy  and  sometimes  of  mental 
defect  (see  Cerebral  Diplegia,  p.  769). 

Epileptic  attacks  are  not  often  induced  immediately  by 
any  definite  cause,  but  this  occasionally  happens.  A  patient 
who  had  been  in  hospital  for  some  weeks  without  any 
attack,  took  a  seizure  on  the  morning  of  the  day  on  which 
he  was  to  leave.  Some  hours  afterwards,  the  house  phy- 
sician playfully  asked  him  what  was  the  meaning  of  this  ; 
whereupon,  instantly,  a  loud  roar  initiated  a  severe  con- 
vulsive attack.  Minor  attacks  are  sometimes  induced  by 
strong  or  otherwise  disagreeable  impressions  of  sound,  light, 
smell,  etc. 

Morbid  Anatomy  and  Pathology. — In  idiopathic  epilepsy, 
no  characteristic  anatomical  change  is  known.  The  symp- 
toms are  referable  to  a  functional  (and  doubtless  often 
nutritional)  disorder  of  centres  in  the  cerebral  cortex, 
whereby  instead  of  liberating  energy  under  voluntary 
control,  and  in  a  manner  regulated  by  the  needs  of  the 
body,  they  set  it  free  suddenly  and  spontaneously,  apart 
from  volition,  and  often  in  enormous  amount. 

Symptoms. — Grand  Mal,  Haut  Mal  or  Major  Epilepsy. 
— This  is  the  typical  falling  sickness  in  which  the  patient 
falls  to  the  ground  unconscious  and  convulsed.  Con- 
sciousness is  lost  suddenly  and  completely,  so  that  the 
patient  often  hurts  himself  by  striking  his  face  on  some 
hard  or  sharp  object,  or  he  may  meet  his  death  by  falling 
into  the  fire  or  into  water.  At  the  commencement  of  the 
attack  there  is  sometimes  a  cry— the  '  epileptic  cry.'  This 
may  be  a  loud  roar,  a  scream,  or  merely  a  moan,  and  is 
probably  due  to  spasm  of  the  larynx.    It  is  not  as  a  rule 
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heard  by  the  patient.  The  muscular  spasm  is  at  first  tonic, 
so  that  the  body  is  rigid.  The  legs  are  extended.  There 
is  often  deviation  of  the  head  and  eyes  to  one  side.  The 
face  is  at  first  pale,  then  flushed  and  then  livid.  The  tonic 
spasm  is  soon  replaced  by  clonic  spasm,  the  jerkings  being 
slight  at  first  and  then  becoming  coarse.  There  is  frothing 
at  the  mouth,  and  the  tongue  may  be  bitten  at  this  clonic 
stage.  The  froth  which  issues  from  the  mouth,  as  well  as 
the  pillow,  if  the  patient  is  in  bed,  may  thus  be  stained  with 
blood.  Then  the  jerkings  of  the  muscles  become  less  fre- 
quent, and  after  they  cease,  the  patient  lies  for  a  time  in 
a  condition  of  coma.  Not  uncommonly  the  bladder,  and 
in  a  few  instances  the  rectum,  are  evacuated  in  the  attack. 
This  is  apparently  due  to  muscular  spasm,  and  not  to  the 
unconsciousness.  The  tonic  and  clonic  stages  are  both  over 
within  two  or  three  minutes,  but  if  the  patient  is  left  alone 
he  may  sleep  for  a  considerable  time  after  the  seizure. 

During  an  attack,  the  pupils  are  generally  dilated,  and  the 
patient  is  absolutely  unconscious.  After  the  attack  is  over, 
he  may  be  quite  unaware  that  anything  has  happened.  If 
his  tongue  has  been  hurt,  he  may  attribute  the  injury  to  a 
sharp  tooth.  He  may,  however,  feel  aches  all  over,  par- 
ticularly in  his  legs,  a  consequence,  no  doubt,  of  the  severe 
muscular  spasm.  Wetting  of  the  clothes,  and  various  post- 
epileptic phenomena  such  as  headache  and  vomiting, 
may  also  indicate  to  an  experienced  patient  what  has 
happened. 

Immediately  after  a  severe  convulsion,  reflex  action  is 
absent  for  about  a  minute,  and  thereafter  it  is  excessive 
for  a  time. 

Petit  Mal  or  Minor  Epilepsy. — Here  there  are  no 
convulsions,  and  even  consciousness  may  not  be  completely 
lost.  There  may  be  simply  a  brief  unconsciousness  or 
giddiness  and  nothing  more.  The  patient  suddenly  stops 
talking,  eating  or  walking,  looks  strange  and  pale,  and 
probably  drops  anything  he  is  holding  in  his  hand.  He 
may  resume  after  a  second  or  two  as  if  nothing  had  hap- 
pened, or  he  may  be  mentally  confused  for  a  time,  or  he 
may  go  through  some  meaningless  automatic  action.  Urine 
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is  often  passed  in  a  minor  attack,  especially  by  females,  but 
the  tongue  is  not  bitten. 

Both  major  and  minor  attacks  are  frequently  preceded  by 
a  warning  or  aura.  This  often  takes  the  form  of  a  peculiar 
sensation  in  the  epigastrium  which  seems  to  travel  upwards 
to  the  throat  or  head,  after  which  consciousness  is  lost. 
Special  sense  aur«  are  common.  The  patient  sees  a  flash 
of  light,  coloured  sparks,  etc.,  or  may  lose  his  sight  just 
before  he  becomes  unconscious.  He  may  hear  a  whistling 
noise,  a  sound  of  bells,  etc.  Or,  again,  he  may  perceive  a 
smell  or  flavour.  Giddiness  is  a  common  aura.  Psychical 
aurai  also  occur,  such  as  sudden  horror.  A  very  remark- 
able and  interesting  psychical  or  inteUectual  aura  is  that 
known  as  the  dreamy  mental  state,  which  is  characterised 
in  one  of  its  aspects  by  the  impression  that  the  particular 
moment  of  life  has  been  lived  before  or  will  be  lived  again. 

In  epilepsy  due  to  organic  brain  disease,  and  even  in 
idiopathic  epilepsy,  there  may  be  localised  spasm  or  par- 
a^sthesia,  for  instance  in  one  hand  or  possibly  in  the  tongue. 
The  occurrence  of  such  localising  phenomena,  or  of  special 
sense  aurae,  is  important  as  indicating  the  part  of  the  brain 
in  which  the  discharge  begins. 

Post-epileptic  Phenomena.  —  After  an  attack,  the  patient 
may  feel  quite  well,  especially  if  he  has  slept  for  some 
hours  after  the  fit.  There  may,  however,  be  headache, 
which  is  sometimes  of  great  intensity.  There  may  be 
vomiting,  either  spontaneously,  or  after  the  first  food  or 
drink  taken.  Aching  of  the  muscles  has  been  already 
alluded  to.  The  exhausting  discharge  of  energy  from  the 
motor  centres  leaves  behind  it  feebleness  of  the  muscles, 
and  in  cases  where  this  is  more  marked  on  one  side,  it  is 
sometimes  called  '  post-epileptic  hemiplegia.'  In  young 
women,  hysterical  phenomena  may  be  manifested  after  an 
attack.  In  post-epileptic  mania,  the  patient  may  be  very 
dangerous  to  others.  Another  important  automatic  action, 
namely,  turning  on  the  face  after  the  fit,  involves  danger 
to  the  patient,  since  he  may  be  suffocated  in  his  pillow. 
Other  post-epileptic  acts  are  so  elaborate  as  to  deserve  to 
be  called  insane  conduct.    For  instance,  a  man  who  was  in 
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tlie  army  for  three  months  upset  the  mess-table  on  one 
occasion,  turned  his  comrades  out  of  their  beds  on  another, 
and  at  another  time,  when  at  drill,  charged  the  officer  with 
fixed  bayonet.  A  young  woman  in  the  wards  bathed  a 
fellow-patient.    A  very  common  act  is  to  undress. 

Between  the  fits,  there  is  frequently  observed  mental  or 
moral  deterioration,  which,  as  Gowers  remarks,  cannot  be 
ascribed  to  any  one  element  in  the  disease.  It  probably 
depends  largely  on  congenital  instability  of  the  nervous 
system,  though  early  commencement  and  long  duration  of 
the  disease  are  contributing  causes.  In  many  cases,  how- 
ever, the  health  in  the  intervals  is  excellent,  and  genius  of 
the  most  brilliant  order  has  over  and  over  again  been  recog- 
nised in  association  with  epilepsy. 

Most  epileptics  take  only  major  attacks.  Those  who  take 
minor  attacks  are  generally  subject  to  major  seizures  also. 
The  frequency  of  epileptic  fits  varies  greatly.  A  common 
interval  is  two  or  three  weeks.  The  attacks  may  come 
singly  or  in  groups.  They  may  occur  in  the  waking  state 
alone,  or  in  the  sleeping  state  alone,  or  in  both  conditions. 

In  rare  cases,  the  status  epilepticus  supervenes.  The  con- 
vulsions fohow  one  another  so  closely  that  there  is  practi- 
cally no  interval  of  consciousness  between  them,  and  this 
may  continue  until,  after  perhaps  a  day  or  two,  the  patient 
dies  with  a  high  temperature.  The  fits  may  cease,  however, 
and  the  patient  may  then  recover,  or  he  may  die  with 
delirium  and  other  head  symptoms. 

Diagnosis. — The  severe  convulsive  attacks  witnessed  day 
by  day  in  the  streets  of  our  cities  are  unmistakable,  but 
minor  attacks  may  be  misunderstood,  and  nocturnal  epilepsy 
may  long  escape  detection. 

Suddenness  in  the  loss  and  in  the  regaining  of  conscious- 
ness, the  recurrence  of  the  attacks  during  years,  the  absence 
of  a  cause  of  fainting,  the  passage  of  urine  in  the  attack,  and 
a  liability  to  convulsive  seizures  point  to  epilepsy,  and  not 
to  syncope. 

The  diagnosis  from  hysteria  may  be  difficult,  and  it  must 
be  remembered  that  the  two  sometimes  go  together  {hystero- 
epilepsy).    An  undoubtedly  epileptic  fit  may  be  accompanied 
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or  immediately  followed  by  hysterical  symptoms.  Indeed, 
the  attack  may  present  the  features  of  an  ordinary  hysterical 
seizure,  including,  for  instance,  the  '  crucifixion  attitude,'  and 
be  distinguishable  from  simple  hysteria  by  practically  nothing 
except  the  involuntary  evacuation  of  urine.  A  sudden 
onset  so  that  the  patient  falls  and  hurts  herself,  a  single  cry 
at  the  commencement,  and  biting  of  the  tongue  also  point 
to  epilepsy.  The  following  table  from  Gowers  may  be 
useful  : 


Apparent  cause. 
Warning. 


Onset. 

Scream. 

Convulsion. 


Biting. 

Micturition. 
Defsecation. 
Talking. 
Duration. 

Restraint  necessary. 
Termination. 


None. 

Any,  but  especially  uni- 
lateral or  epigastric 
aurae. 

Always  sudden. 

At  onset. 

Rigidity,  followed  by 
'jerking,'  rarely  ri- 
gidity alone. 

Tongue. 

Frequent. 

Occasional. 

Never. 

A  few  minutes. 

To  prevent  accident. 
Spontaneous. 


Hysteria. 


Emotion. 

Palpitation,  malaise, 
choking,  bilateral  foot 
aura. 

Often  gradual. 

During  course. 

Rigidity  or  'struggling,' 
throwing  about  of  limbs 
or  head,  arching  of  back. 

Lips,  hands,  or  other 
people  and  things. 

Never. 

Never. 

Frequent. 

More  than  ten  minutes, 
often  much  longer. 

To  control  violence. 

Spontaneous  or  induced 
(water,  etc.). 


A  patient  who  complains  of  waking  in  the  morning  with 
severe  headache,  sickness,  a  sore  tongue  and  aching  limbs, 
and  of  passing  his  urine  in  bed,  has  probably  nocturnal 
epilepsy.  A  patient  who  is  found  lying  on  his  face  uncon- 
scious has  had  a  convulsion. 

When  the  occurrence  of  convulsions  is  recognised,  it  is 
important  to  search  for  any  evidence  of  organic  brain  disease 
{e.g.,  cerebral  tumour,  general  paratysis  of  the  insane  or 
cerebral  syphilis),  morbid  blood  states  {e.g.,  urnemia).  or 
reflex  irritation  {e.g.,  digestive  disturbance  in  childhood). 

Prognosis. — In  a  few  cases,  the  disease  comes  to  an  end 
spontaneously,  but  this  is  exceptional.  It  is  estimated  that 
about  10  per  cent,  of  cases  are  permanently  cured  by  treat- 
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ment.  There  is  but  little  direct  danger  to  life,  for  the  status 
epilepticus  is  rare.  Patients  who  turn  on  the  face  after  an 
attack  are  exposed  to  the  risk  of  suffocation  in  their  pillows. 
The  danger  of  death  by  drowning  must  also  be  borne  in 
mind. 

As  regards  the  prospect  of  cure,  or  at  least  cessation  of 
the  attacks,  post-hemiplegic  epilepsy  is  unpromising,  whilst 
Jacksonian  epilepsy  resulting  from  syphilitic  lesions  is  hope- 
ful. Minor  seizures  resist  treatment  more  obstinately  than 
major  attacks. 

In  ordinary  idiopathic  cases,  as  Gowers  points  out,  an  onset 
after  twenty,  a  short  duration,  the  male  sex,  a  long  interval 
between  the  attacks,  the  occurrence  only  during  sleep  or 
only  during  the  waking  state,  the  absence  of  minor  attacks, 
and  the  occurrence  of  an  aura  are  all  favourable  factors'. 
Curiously  enough,  an  inherited  tendency  to  epilepsy  is  also 
favourable.    Much  depends  on  perseverance  in  treatment.i 

Treatment.— The  patient  should  live  a  regular  and  quiet 
life,  with  a  sufficiency  of  mental  and  bodily  exercise.  A 
daily  bath,  followed  by  thorough  rubbing,  is  to  be  recom- 
mended. Overloading  of  the  stomach  and  constipation 
must  be  avoided.  Alcohol  should  be  forbidden  unless  it  is 
specially  indicated. 

By  far  the  most  valuable  medicines  are  the  salts  of 
bromme,  and  the  sodium  or  the  potassium  salt  should  be 
given  every  day  for  at  least  two  years  after  the  last  attack  • 
alter  this  the  dose  may  be  gradually  reduced.  The  daily 
quantity  may  be  given  in  one  dose  at  night,  and  this  is  the 
best  plan  If  the  attacks  only  occur  by  night ;  or  it  may  be 
given  m  divided  doses  throughout  the  day,  after  the  prin- 
cipal meals^  From  45  to  60  grains  may  be  regarded  as  the 
maximum  daily  supply  of  the  potassium  salt  for  an  adult. 

^  As  showing  that  epilepsy  is  not  inconsistent  with  great  attain- 
'^ZZXTT.''''  — ned  as  havmg, 

Pe  rarch    S^'  ^1"'  ^^-^^orough,  Napoleon,  Wellington. 

Petrarch,  x\Ioliere,  Sheridan,  Balzac,  Flaubert,  and  Dostoielskv 
(See^  Cnchton-Browne,   '  Dreanay  Mental   Stat'es,'  London  1^^^ 
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It  is  necessary  to  avoid  bromism,  which  is  characterised  by 
physical  and  mental  torpor  with  coldness  of  the  extremities. 
Acne,  which  is  induced  in  some  people  by  the  bromide,  is 
avoided  by  adding  i  or  2  minims  of  Fowler's  solution  to 
each  dose.  DigitaHs  should  be  added  to  the  bromide  in 
nocturnal  epilepsy.  Bromide  should  not  be  discontinued 
suddenly,  lest  the  status  epilepticus  supervene. 

In  cases  where  bromide  fails,  as  Gowers  first  showed, 
borax  may  be  of  service  if  given  in  doses  of  from  5  to 
15  grains  thrice  daily  after  food.  Zinc  oxide  (3  to  5  grains 
in  pill)  and  belladonna  should  be  tried  where  bromide  fails 
to  arrest  minor  attacks.  Nitroglycerin  is  occasionally  of 
some  service.  Phenazone  may  be  added  to  bromide  and 
borax  in  obstinate  cases.  Belladonna,  borax,  and  bromide 
of  camphor  are  among  the  drugs  that  deserve  a  trial  in 

minor  epilepsy. 

When  a  fit  sets  in,  the  principal  thing  is  to  prevent  the 
patient  from  being  hurt,  and  to  loosen  the  clothing  about  the 
neck.  He  should  be  lying  on  his  back,  and  after  the  attack 
he  should  be  allowed  to  sleep  for  some  time  if  he  is  so 
inclined.  If  he  is  in  the  habit  of  biting  his  tongue,  a  small 
cork  should  be  placed  between  the  teeth,  care  being  taken 
that  it  cannot  slip  to  the  back  of  the  mouth. 

Sometimes  a  fit  can  be  arrested.  If  an  aura  begins  in  the 
hand,  a  ligature  applied  higher  up  the  limb  may  prevent  the 
development  of  the  attack.  The  inhalation  of  nitrite  of 
amyl  will  sometimes  also  arrest  the  seizure. 

In  the  status  epilepticus,  chloroform  or  nitrite  of  amyl  may 
be  administered  by  inhalation,  and  chloral  hydrate  with 
bromide  may  be  given  by  the  rectum.  One  of  the  best 
remedies,  however,  is  the  hypodermic  injection  of  hyoscme 
hydrobromide.  Gowers  recommends  from  to  of  a 
grain  every  four  or  six  hours  for  a  day  or  two.  This  writer 
urges  that  if  morphine  is  employed,  not  more  than  of  a 
grain  should  be  given  at  one  time,  lest  its  effect  may  com- 
bine with  the  coma  of  the  disease  to  produce  a  fatal  result. 

In  Jacksonian  epilepsy,  where  the  discharging  lesion  is 
not  removable  by  medicine— ^.g.,  by  antisyphihtic  treat- 
ment—surgical intervention  may  be  successful. 
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xvi.  Infantile  Convulsions 

(Infantile  Eclampsia). 
The  expression  infantile  eclampsia  is  only  doubtfully 
applicable  to  the  epilepsy  which  occasionally  begins  in 
childhood.  It  is  not  applied  to  the  single  fit  which  some- 
times occurs  at  the  onset  of  an  acute  fever  in  a  chUd  and 
which  takes  the  place  of  a  rigor  in  an  adult ;  or  to  the  single 
ht  which  may  result  from  indigestion.  Neither  is  it  used 
of  convulsions  which  are  due  to  organic  disease  within  the 
cranium,  such  as  tumour  or  meningitis.  The  expression  has 
reference  to  recurring  convulsions  of  another  kind 

Etiology.-By  far  the  most  important  cause  of  infantile 
eclampsia  IS  rickets.  As  this  constitutional  disease  is  asso- 
ciated with  late  dentition,  the  fits  have  long  been  attributed 
to  teething  (  dentition  convulsions Apart  from  the 
powerful  predisposing  influence  of  rickets,  there  may  or  mav 
not  be  some  exciting  cause.  Teething  may  be  one.  and 
another  IS  irritation  of  the  alimentary  mucous  membrane 
by  round  worms  or  by  indigestible  matter  taken  in  the  food 
Exhaus  ion  from  diarrhcea  is  another  important  cause 

butToT''       ?°,T'''™  ^"^'^'^       ^""^^  °"  suddenly, 
but  IS  often  preceded  by  restlessness  ;  by  localised  move 

ments  such  as  twitchings  of  the  mouth  ;  or  by  locahsed 

spasm  such  as  carfo-pedal  spasms  (with  inversLn  of  the 

thumbs  and  great  toes)  or  laryngismus  stridulus.    As  a  ru  e 

the  convulsion  is  less  violent  than  an  ordinary  epikpt ic 

sSf  .Id^rheir  Thebod/anS^b 
are  stm,  and  the  head  may  be  retracted.   The  face  is  nal^  pf 

J^jiDiagnosis.— Organic  disease  within  the  head  mucf  k 
c  uded  by  noting  the  accompariying^sJmptms.ThW^^^^^^^ 
point  to  tumour,   meningitis,  infantile^iemiplegit  ^ 
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Unilateral  fits  suggest  intracranial  disease.  Convulsions 
beginning    immediately    after   birth    indicate  meningeal 
hfemorrhage.    The  possible  influence  of  acute  disease  ;  of 
mechanical  congestion  of  the  brain,  as  in  whooping-cough  ; 
and  of  an  indigestible  meal  or  intestinal  worms,  must  be 
borne  in  mind.    In  the  absence  of  these  conditions,  there  is 
likely  to  be  some  general  cause  such  as  rickets  or  exhaustion. 
Rickets  is  recognised  by  its  special  symptoms,  and  by  the 
changes  in  the  skull  and  in  the  ends  of  the  long  bones. 
Exhaustion  is  often  due  to  diarrhoea,  and  the  latter  may  in 
addition  give  rise  to  hydrocephaloid,  in  which  pallor,  stupor, 
contraction  of  the  pupils,  and  depression  of  the  anterior 
fontanelle  are  present. 

Prognosis.— Most  cases  recover,  but  if  the  fits  are  fre- 
quent and  severe,  death  may  take  place  from  exhaustion. 
In  a  few  cases,  epilepsy  will  supervene  later  on. 

Treatment.— The  cause  should  be  searched  for,  and,  if 
possible,  removed.    For  severe  convulsions,  chloroform  m- 
halations  should  be  given  at  once ;  or  20  grains  of  sodmm 
bromide  may  be  administered  in  one  dose  by  the  rectum, 
even  to  a  young  baby.    The  bromide  should  be  contmued 
in  smaller  doses  for  some  days  (3  to  5  grains  thrice  daily  for 
a  child  under  one  year).    If  the  status  epiUpticus  develops 
and  persists  in  a  severe  form,  it  may  be  necessary  to  resort 
cautiously  to  hyoscine  hydrobromide  (^^o  to      gram  hypo- 
dermically).    The  warm  bath  and  the  lancing  of  swollen 
gums  are  old-established  remedies,  but  their  value  is  doubt- 
ful    Rickety  children  should  get  cod-liver  oil  and  chemical 
food  ;  and  their  diet,  clothing  and  hygienic  conditions  must 
have  careful  attention. 

xvii.  Neuralgia. 
Definition.-Pain  in  a  nerve  not  accounted  for  by  disease 
in  the  nerve  or  nerve  centre.  , 

In  practice  the  term  is  also  used  to  mclude  pam  at  a 
distance  from  its  cause,  and  pain  which  persists  after  removal 

Etiolor-Children  fortunately  are  not  Uable  to  neuralgia, 
but  the  disease  is  common  about  puberty  and  adolescence. 
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It  is  predisposed  to  by  an  inherited  tendency  to  neuroses. 
It  is  favoured  by  anaemia,  and  this  has  doubtless  much  to  do 
with  the  frequency  of  the  ailment  in  girls  at  the  age  when 
chlorosis  is  common.  Neuralgia  is  also  favoured  by  debility 
of  any  kind,  such  as  may  be  induced  by  lactation,  menor- 
rhagia,  influenza,  overwork  and  insufficiency  of  sleep. 
Among  other  causes  are  morbid  blood  states  resulting  from 
lead  poisoning,  gout,  rheumatism,  diabetes,  malaria,  etc. 

The  most  important  exciting  cause  is  exposure. 

Neuralgia  may  be  due  to  irritation  of  a  nerve,  as  in 
dental  caries,  or  to  neuritis. 

Morbid  Anatomy  and  Pathology. — In  pure  neuralgia,  no 
constant  anatomical  change  is  known.  The  pain  is  prob- 
ably due  to  overaction  of  sensory  centres  in  the  cerebro- 
spinal axis. 

Symptoms. — The  pain  varies  much  in  character  and  in- 
tensity. It  is  generally  unilateral,  and  often  persists  in  one 
part  for  a  long  time.  It  is  usually  paroxysmal,  and  is  fre- 
quently absent  altogether  during  a  certain  portion  of  the 
twenty-four  hours.  Thus  it  may  set  in  every  day  after 
dinner,  or  whenever  the  patient  becomes  warm  in  bed. 
While  it  is  present,  the  pain  may  be  a  continuous  gnawing, 
aching  or  boring  ;  or  it  may  come  at  intervals  of  seconds 
or  minutes  in  the  form  of  momentary,  darting,  stabbing 
or  lightning-like  twinges  of  intense  severity.  When  very 
severe,  the  pain  may  radiate  to  other  parts.  The  pain 
may  be  influenced  by  temperature,  and  may  be  relieved 
by  firm  pressure. 

Tender  points  can  frequently  be  discovered  in  the  course 
of  the  affected  nerve  (the  '  tender  points  of  Valleix  '),  and 
these  are  specially  apt  to  exist  where  it  passes  through  a 
foramen,  or  through  a  fascia,  or  where  it  divides.  SHght 
numbness  and  diminution  of  tactile  sensation  may  be  de- 
tected in  connection  with  neuralgic  attacks.  The  vaso- 
motor system  may  be  deranged,  as  shown  by  pallor  or 
flushmg  of  the  skin,  throbbing  of  the  vessels  and  even 
fedema.  Disturbance  of  the  glandular  functions  may  be 
manifested  by  local  sweating.  Trophic  changes  may  occur 
in  the  form  of  loss  or  greyness  of  the  hair.    Twitchings  of 
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the  facial  muscles  may  occur  in  cases  of  trigeminal  neu- 
ralgia. 

Varieties. — Trigeminal  neuralgia  {Trifacial  neuralgia,  Tic 
douloureux.  Prosopalgia)  is  one  of  the  most  common  forms 
of  the  disease.  It  may  involve  one,  two,  or,  less  commonly, 
all  of  the  divisions  of  the  fifth  nerve. 

When  the  first  or  ophthalmic  division  of  the  nerve  is  in- 
volved, the  seat  of  pain  is  the  forehead,  upper  eyelid,  and 
side  of  the  nose.  The  expression  '  brow-ague  '  is  still  applied 
to  neuralgia  of  the  ophthalmic  division,  although  in  this 
country,  at  the  present  day,  malaria  is  rarely  its  cause. 

Tender  points  may  be  found  at  the  supraorbital  notch,  in 
the  upper  eyelid,  at  the  inner  angle  of  the  orbit,  at  the  side 
of  the  nose  where  the  superficial  branch  of  the  nasal  nerve 
emerges  between  the  nasal  bone  and  tiie  upper  lateral  carti- 
lage of  the  nose,  or  in  the  eyeball  itself. i 

In  neuralgia  of  the  second  or  superior  maxillary  division, 
the  pain  is  referred  to  the  cheek,  jaw,  ala  of  the  nose,  or 
some  more  limited  portion  of  the  territory  of  the  nerve. 
It  may  be  referred  to  one  or  more  of  the  teeth,  even  though 
these  are  healthy.  In  one  case,  caries  of  the  second  left 
molar  in  the  lower  jaw  caused  severe  intermittent  neuralgia 
in  the  healthy  first  upper  molar  of  the  same  side.  The  pain 
in  the  upper  tooth  ceased  as  soon  as  the  diseased  lower 
tooth  was  extracted. 

^  Frontal  headache  is  caused  in  some  people  by  the  eating  of  ices. 
Thus,  in  one  instance,  a  portion  of  ice  was  swallowed  rather  quickly, 
and  the  cold  mass  caused  severe  pain  in  the  stomach  for  some 
seconds  ;  there  was  simultaneous  severe  pain  at  the  root  of  the  nose 
on  the  right  side  only,  particularly  in  the  angle  between  the  nose 
and  the  supraorbital  margin.  In  another  case,  the  eating  of  ices 
always  caused  severe  pain  in  the  forehead,  lasting  for  about  half 
an  hour,  and  not  associated  with  pain  in  the  stomach.  The  sufferer, 
who  was  a  medical  man,  stated  that  nothing  but  ices  produced  such 
pain. 

As  another  instance  of  the  modes  in  which  frontal  neuralgia  is 
induced  may  be  mentioned  the  case  of  a  woman  who  was  treated 
for  dyspepsia  with  an  acid  mixture.  After  she  began  to  take  this, 
troublesome  pain  set  in  at  the  lower  part  of  the  forehead,  over  the 
root  of  the  nose.  An  alkali  was  therefore  substituted  for  the  acid, 
and,  the  pain  went  away. 
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Tender  points  occur  at  the  place  of  emergence  of  the 
infraorbital  nerve,  over  the  malar  bone,  on  the  gum  below 
the  malar  bone,  and  at  the  side  of  the  nose. 

In  neuralgia  of  the  Ihird  or  inferior  maxillary  division,  the 
pain  may  involve  the  lower  jaw,  tongue,  ear,  and  temple. 
Intense  pain  may  be  restricted  to  the  territory  of  the  lingual 
nerve. 

Tender  points  may  be  detected  at  the  mental  foramen,  in 
the  temple,  just  above  the  zygoma  in  front  of  the  ear,  and 
at  the  tip  of  the  tongue. 

Trigeminal  neuralgia  is  sometimes  aggravated  by  cold, 
by  movements  of  the  jaw  in  mastication,  and  by  pressure. 
Reflex  spasm  of  the  facial  muscles  may  accompany  severe 
attacks,  and  vasomotor,  trophic  and  other  disturbances  are 
observed  in  some  cases. 

Cervico-occipital  neuralgia  involves  the  part  of  the  neck 
supplied  by  the  first  four  cervical  nerves,  and  the  back  of 
the  head  as  far  as  supplied  by  the  great  occipital  (a  branch 
of  the  second  cervical).  This  pain  is  usually  continuous  and 
not  very  intense.  It  is  frequently  bilateral,  and  may  be 
confined  to  the  posterior  branches. 

An  important  tender  point  is  situated  midway  between  the 
mastoid  process  and  the  middle  line,  where  the  great  occipital 
nerve  emerges.    The  scalp  may  be  extremely  sensitive. 

Cervico-brachial  neuralgia  involves  the  territory  of  the 
four  lowest  cervical  and  first  dorsal  nerves.  It  is  usually 
contmuous,  with  paroxysmal  exacerbations.  It  is  aggra- 
vated by  movement,  and  may  radiate  to  the  side  of  the  chest 
and  thus  simulate  angina  pectoris. 

Tender  points  are  found  in  the  axilla,  at  the  posterior 
border  of  the  deltoid  muscle,  over  the  musculo-spiral  nerve 
3  inches  above  the  outer  condyle,  over  the  ulnar  nerve  in  the 
groove  between  the  olecranon  and  inner  condyle,  at  the 
ulnar  side  of  the  annular  ligament,  and  where  the  radial 
nerve  becomes  superficial. 

Dorso-intercostal  and  lumho-ahdominal  neuralgias  corre- 
spond to  the  territories  of  the  upper  and  lower  hi tercostal 
nerves.  Among  the  former  may  be  included  the  infra- 
mammary  pain  of  anemic  women.    It  is  most  common  on 
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the  left  side,  and  is  distinguished  by  being  continuous,  and 
not  much  if  at  all  influenced  by  a  deep  inspiration. 

Tender  points  in  these  neuralgias  are  found  over  the 
places  where  the  principal  branches  of  the  intercostal  nerves 
end,  viz.,  near  the  spine,  near  the  middle  line  in  front, 
and  in  the  lateral  region.  In  lumbo-abdominal  neuralgia, 
a  tender  point  may  be  present  in  the  scrotum  or  labium. 

Herpes  zoster  is  often  associated  with  and  followed  by 
severe  pain  in  the  territory  of  an  intercostal  nerve. 

Coccygodynia,  or  neuralgia  in  the  region  of  the  coccyx,  is 
most  common  in  women. 

Reflex  or  sympathetic  neuralgia  is  pain  felt  in  a  part  other 
than  that  in  which  its  cause  exists.  Thus  pain  in  the  knee 
may  be  caused  by  hip-joint  disease.  And  intermittent 
neuralgia  in  the  second  division  of  the  fifth  may  be  caused, 
as  in  the  case  mentioned  on  p.  838,  by  painless  caries  in  a 
lower  molar  tooth,  which  is  supplied  by  the  third  division. 
A  partial  explanation  of  such  cases  is  that  when  the  impulses 
set  up  in  the  nerves  of  the  diseased  parts  reach  the  grey 
matter  of  the  spinal  cord,  bulb,  or  pons,  as  the  case  may 
be,  they  diffuse  themselves  in  that  grey  matter,  and  thus 
influence  neighbouring  centres  which  are  connected  with 
the  reflexly  painful  parts. 

A  very  important  and  extensive  group  of  these  reflex  or 
reflected  neuralgias  is  constituted  by  the  visceral  neuralgias. 
These  are  superficial  pains  induced  by  visceral  disease — e.g., 
the  pain  in  the  shoulder  caused  by  hepatic  abscess,  the  pain 
at  the  back  of  the  chest  in  gastric  disease,  and  the  pain  in 
the  thigh  in  renal  colic. 

Epileptiform  neuralgia  {neuralgia  quinti  major)  is  a  terrible 
form  which  involves  the  fifth  nerve  in  whole  or  in  part.  The 
attacks  are  of  sudden  onset,  of  agonising  intensity,  and  of 
short  duration.  They  may  occur  once  or  many  times  in  a 
day,  and  may  be  accompanied  by  spasm  of  the  facial  muscles. 
The  patient  has  generally  reached  or  passed  middle  life. 

Diagnosis— This  depends  on  the  absence  of  any  discover- 
able organic  cause,  the  absence  of  signs  of  damage  to  nerve 
fibres— ^.g.,  muscular  wasting,  or  marked  and  persistent 
anaesthesia— the  frequently  unflateral  distribution  of  the 
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pain,  the  correspondence  in  distribution  with  some  nerve, 
the  absence  of  early  and  marked  tenderness  of  that  nerve, 
and  the  paroxysmal  nature  of  the  affection.  It  is  important 
not  to  mistake  for  mere  neuralgia  the  bilateral  pains  of  tabes, 
the  pains  occurring  in  diseases  of  the  spine  and  spinal  mem- 
branes, or  the  pains  of  deep-seated  aneurysm. 

Prognosis. — This  is  favourable,  if  a  removable  cause,  such 
as  anaemia,  exists.  It  is  not  so  favourable  if  the  disease  has 
lasted  long.  After  middle  life,  neuralgia,  and  especially 
epileptiform  neuralgia,  is  apt  to  be  extremely  obstinate. 
Neuralgia  is  not  dangerous  to  life,  but  is  liable  to  recur. 

Treatment. — Any  cause  which  operates  by  producing 
anaemia  or  constitutional  debility  or  a  morbid  blood  state 
must  be  removed  if  possible.  Under  this  heading  will  come 
the  treatment  of  chlorosis,  leucorrhoea,  dyspepsia,  gout, 
malaria,  etc.  Local  causes  which  more  directly  influence 
the  part  which  is  the  seat  of  pain  must  also  receive  atten- 
tion. This  will  include  the  treatment  of  dental  caries,  etc. 
As  a  rule  the  two  kinds  of  causes  must  be  borne  in  mind  : 
the  depressed  constitutional  state,  and  the  local  irritation 
which  determines  the  actual  seat  of  pain.  Pain,  as  Rom- 
berg taught,  is  the  prayer  of  a  nerve  for  healthy  blood. 

Tincture  of  the  perchloride  of  iron  (10  to  20  drops)  with 
sulphate  of  quinine  (i  to  3  grains)  three  times  a  day  con- 
stitutes one  of  the  most  valuable  of  all  remedies.  The  daily 
mtermittent  form  will  sometimes  be  permanently  arrested 
by  one  or  two  doses  of  quinine.  Rest  and  a  change  of  air 
are  desirable.  Among  other  remedies  are  arsenic,  strych- 
nine, phosphorus,  the  hypophosphites,  tincture  of  gel- 
semium,  phenacetin,  phenazone,  and  butyl  chloral.  Nitro- 
glycerin may  be  tried  in  combination  with  strychnine  and 
cannabis  indica  or  gelsemium.  Morphine  or  cocaine  may 
be  given  hypodermically  in  urgent  cases,  but  only  by  the 
physician  personally.  Cimicifuga  is  recommended  in  rheu- 
matic and  gouty  cases. 

Among  local  measures  are  anodyne  and  irritant  liniments, 
ointments,  and  plasters;  the  actual  cautery;  and  elec- 
tricity. A  favourite  preparation  is  a  mixture  of  equal 
parts  of  the  liniments  of  aconite,  belladonna  and  chloro- 
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form,  to  be  rubbed  into  the  painful  part.  Or  one  part  of 
each  of  the  first  two  Hniments  is  added  to  two  parts  of 
glycerin,  and  the  mixture  is  employed  to  saturate  several 
thicknesses  of  lint,  which  is  then  placed  on  the  seat  of  pain, 
covered  with  oiled  silk,  and  left  in  place  for  hours  if 
need  be.  Methyl  salicylate  may  also  be  employed  as  a 
wet  dressing.  In  some  instances,  a  small  blister  is  advis- 
able. Electricity  may  be  used  as  a  counter-irritant  in  the 
form  of  a  painful  faradic  current  ;  or  as  a  sedative  in  the 
form  of  the  continuous  current  with  the  positive  pole  at 
the  seat  of  pain.  In  obstinate  cases,  the  affected  nerve 
may  be  stretched  or  resected.  In  epileptiform  neuralgia 
and  other  varieties  which  are  associated  with  exquisite 
agony,  and  make  the  sufferer's  life  a  burden  to  him,  the 
Gasserian  ganglion  may  be  removed  in  whole  or  in  part, 
or  ganglia  of  the  posterior  roots  may  be  excised,  according 
to  the  seat  of  pain.  Horsley  states  that  the  death-rate  after 
excision  of  the  Gasserian  ganglion  is  only  7  per  cent.  The 
mortality  is  practically  confined  to  individuals  who  have 
reached  the  age  of  fifty-five,  and  is  mostly  due  to  haemorrhage 
resulting  from  arterio-sclerosis,  which  is  very  constantly 
associated  with  disease  of  the  ganglion. 

xviii.  Migraine 

(Megrim.    Hemicrania.    Paroxysmal,  Sick,  Nervous, 
Bilious,  or  Blind  Headache). 

Etiology. — Migraine  is  often  inherited  ;  Gowers  states 
that  inheritance  can  be  traced  in  more  than  half  the  cases. 
Several  members  of  a  family  are  often  attacked.  Females 
suffer  more  frequently  than  males.  A  third  of  the  cases 
begin,  according  to  Gowers,  between  five  and  ten  years  of 
age.  Puberty  and  early  adult  life  are  the  two  other  most 
common  periods  of  onset.  Gout  probably  favours  its 
development.  The  disease  may  be  originally  caused,  and 
paroxysms  may  be  induced,  by  mental  or  bodily  fatigue, 
loss  of  sleep,  anxiety,  excitement,  a  hot  atmosphere,  or 
any  condition  which  temporarily  impairs  the  nervous 
tone.    When  it  begins  in  early  life,  there  is  commonly  no 
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recognisable  cause.  The  attacks  are  probably  reflex  in  some 
cases— e.g.,  from  uterine  disorders,  menstruation,  dental 
caries,  refractive  errors,  strain  of  the  eyes,  adenoids  in  the 
naso-phar5mx,  or  digestive  disturbance.  Writers  comment 
on  the  large  number  of  individuals  distinguished  by  their 
intellectual  abihty  who  have  been  victims  of  migraine. 

Morbid  Anatomy  and  Pathology.— No  anatomical  changes 
are  known  to  account  for  the  phenomena  of  this  disease. 
Its  pathology  is  a  matter  of  speculation.    It  used  to  be 
supposed  that  the  attack  depended  upon  disturbance  of 
the  stomach  or  Hver,  but  this  view  is  not  now  held  to  any 
extent  by  scientific  observers.    Migraine  has  also  been 
regarded  as  a  form  of  neuralgia,  though  the  occurrence  of 
vomiting,  the  long  intermissions,  the  continuance  of  the 
disease  during  many  years,  and  the  ineffectiveness  of  treat- 
ment differentiate  it  from  the  ordinary  forms  of  neuralgia. 
Two  principal  theories  of  migraine  are  held  at  the  present 
day.    Latham  holds  that  the  disease  is  referable  to  the 
sympathetic  system.    Thus,  when  fatigue  and  other  de- 
pressing influences  lower  the  tone  and  controlling  power  of 
the  cerebro-spinal  system,  the  uncontrolled  sympathetic 
system  is  apt  to  cause  contraction  of  bloodvessels,  and  so 
produce  the  sensory  disorders  which  precede  the  head- 
ache.   This  excitement  of  the  sympathetic  is  followed  by 
exhaustion  of  that  nerve  with  consequent  dilatation  of 
bloodvessels  and  headache.    As  the  state  of  the  vessels 
varies  in  different  cases,  many  writers  hold  that  there  are 
two  varieties  of  the  disease,  spastic  and  paralytic. 

The  state  of  the  vessels,  however,  may  vary  in  different 
attacks  m  the  same  person,  even  though  no  difference  in  the 
pain  can  be  recognised.  For  instance,  Lauder  Brunton,  one 
ot  the  many  distinguished  scientists  who  have  been  able  to 
describe  the  disease  from  personal  experience,  says  that  in  his 
case  the  carotid  is  always  dilated,  and  feels  as  thick  as  the 
thumb  ;  whereas  the  temporal  artery  is  sometimes  dilated 
and  pulsating  furiously,  and  on  other  occasions  contracted 
and  hard  like  piano  wire. '  Other  important  difficulties  exist 
m  the  way  of  accepting  the  vasomotor  theory  of  migraine 
^  'On  Disorders  of  Assimilation,  Digestion,' etc.,  1901,  pp.  250,  25 1 


844 


MANUAL  OF  MEDICINE 


According  to  the  other  theory,  which  is  due  to  Edward 
Liveing,  the  paroxysm  of  migraine  is  a  '  nerve-storm,' 
characterised  by  a  temporary  disturbance  of  function  in 
cerebral  nerve  centres.  The  vasomotor  disturbance,  on 
this  theory,  is  secondary.  If  this  view  be  accepted,  the 
paroxysm  of  migraine  may  be  regarded  as  a  sensory  analogue 
of  the  epileptic  convulsion.  Gowers  has  called  attention 
to  the  resemblance  between  these  two  paroxysmal  neuroses 
in  the  ratio  between  the  sexes,  and  in  the  large  number  of 
cases  which  commence  at  puberty. 

Symptoms. — Headache  is  the  most  constant  and  charac- 
teristic symptom,  but  in  a  typical  attack  there  are  two 
stages.  In  the  first  or  premonitory  stage  there  is  some 
sensory  disturbance — in  most  cases,  a  disorder  of  vision, 
such  as  spectra  or  hemianopia.  After  fifteen  or  thirty 
minutes,  the  sensory  disturbance  subsides,  and  the  second 
stage,  characterised  by  headache  and  other  symptoms, 
thereupon  sets  in.  The  attack  commonly  ends  after  some 
hours  with  nausea  and  vomiting.  In  some  individuals, 
however,  there  is  only  the  first  stage,  so  that  they  escape 
without  headache.  In  others,  again,  the  headache  seems  to 
be  the  first  symptom,  so  that  the  premonitory  stage  is 
either  absent  or  so  slightly  marked  as  only  to  be  detected 
by  careful  investigation. 

1st  Stage.— Visual  disturbance  is  often  the  first  symptom, 
but  is  only  met  with  in  about  half  the  cases.  The  loss  of 
sight  is  seldom  complete.  When  it  is  unilateral,  it  takes 
the  form  of  hemianopia,  the  corresponding  halves  of  both 
fields  being  involved.  In  some  cases  a  dim  spot  appears  in 
the  centre  of  the  field,  and  grows  in  size,  sometimes  clearing 
in  the  centre  as  it  increases  in  diameter.  Or  the  dimness 
may  commence  in  the  lateral  part  of  the  field,  and  though  it 
spreads,  it  does  not  usually  pass  beyond  the  middle  line, 
so  that  here  again  it  produces  a  hemianopia.  In  the  area 
of  dimness  of  vision  there  is  commonly  an  appearance  of 
glimmering  or  rapid  tremulous  movement.  In  some  cases, 
a  bright  spot  is  the  first  change,  and  as  this  grows  it  may 
become  dim  in  the  centre.  The  outer  boundary  of  the 
abnormal  visual  phenomenon  is  often  made  up  of  zigzag 
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lines  which  have  given  rise  to  the  name  '  fortification 
spectrum  '  (teichopsia).  These  lines  may  be  associated  with 
colours.  The  visual  disturbances  just  described  always 
involve  both  fields. 

In  some  cases  the  visual  disturbance  may  be  very  trifling 
and  consist  merely  of  flashes  of  light,  sparks,  or  simple 
hemianopia  without  spectra.  In  rare  cases,  sjmiptoms  have 
been  noted  in  connection  with  the  auditory  and  olfactory 
mechanisms  comparable  to  the  common  visual  disturbances, 
and  including  therefore  evidences  both  of  irritation  and  of 
loss  of  function. 

In  a  few  cases,  corresponding  phenomena  occur  in  the 
limbs,  and  chiefly  in  the  arm  of  one  side.  There  is  tingling 
with  numbness  or  even  anaesthesia.  The  patient  feels  that 
the  part  is  '  asleep.'  Occasionally  the  sensory  disturbance 
is  accompanied  by  slight  impairment  of  power.  The  dis- 
turbance may  pass  from  the  limb  to  the  lips  and  tongue. 
This  group  of  symptoms  may  take  the  place  of  visual 
phenomena  as  the  first  stage  of  the  attack,  but  as  a  rule  they 
set  in  as  the  visual  disturbance  is  passing  off.  Their  ordinary 
duration  is  ten  or  fifteen  minutes. 

Aphasia  is  another  occasional  disturbance,  and  is  usually, 
as  might  be  anticipated,  of  the  sensory  type.  If  hemianopia 
is  present  in  such  a  case,  it  is  generally  right-sided  ;  and  if 
the  sensory  disturbance  involves  the  limbs,  it  is  generally 
the  right  arm  that  suffers.  These  phenomena,  of  course, 
point  to  a  disturbance  of  the  left  cerebral  hemisphere  in  a 
right-handed  individual. 

In  other  cases,  there  are  no  ocular  symptoms,  but  the 
patient  is  depressed,  restless,  and  uneasy,  and  the  ex- 
tremities may  be  cold.  This  stage  may  continue  for  half 
an  hour  or  so  before  the  headache  begins  ;  or  it  may  last 
for  a  number  of  hours,  so  that  the  patient  goes  to  bed  in 
this  state  and  wakens  early  with  the  severe  headache. 
Mental  confusion  and  loss  of  memory  may  also  occur  in 
the  first  stage,  either  early  or  late. 

2nd  Stage. — The  headache  is  usually  severe,  and  is  often, 
though  by  no  means  always,  unilateral.  Unilateral  pain  is 
generally  on  the  opposite  side  from  sensory  symptoms 
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connected  with  the  eyes  and  limbs.  The  pain  frequently 
has  a  boring  character,  and  increases  in  severity  as  the 
ocular  disturbance  subsides.  It  may  begin  in  a  very  limited 
area  of  the  temple  or  forehead,  and  from  this  it  gradually 
spreads  over  a  great  part  of  the  head,  on  the  same  side,  or 
on  both  sides.  The  eyeballs  ache  and  are  tender,  but 
tenderness  of  the  head  is  unusual.  The  patient  chooses 
the  recumbent  posture,  as  his  suffering  is  apt  to  be  worse 
if  he  sits  or  stands.  Movement,  noises,  and  bright  light 
aggravate  the  pain. 

As  the  headache  is  increasing,  or  after  it  has  reached  its 
maximum,  nausea  sets  in.  Not  only  is  there  complete  dis- 
inclination for  food,  but  food  that  is  swallowed  remains 
undigested  and  unabsorbed,  and  may  be  vomited  many 
hours  later  in  the  same  condition  as  when  it  was  taken. 
When  the  headache  is  at  its  worst,  or  when  it  is  abating, 
retching  and  vomiting  often  occur,  and  if  the  headache  is 
already  past  its  worst,  vomiting  may  bring  the  attack  to 
an  end. 

The  face  may  be  pale  throughout  an  attack,  or  it  may 
be  pale  at  first  and  afterwards  flushed  when  the  headache 
becomes  severe.  The  superficial  arteries  of  the  head  may 
be  contracted  at  first  and  dilated  later  on ;  and,  as  has  been 
already  mentioned,  the  carotid  may  be  dilated  whilst  the 
more  distal  temporal  artery  is  strongly  contracted.  Per- 
spiration and  slowness  of  the  pulse  are  occasionally  noted. 

After  continuing  for  a  number  of  hours,  often  for  a  whole 
daytime,  and  occasionally  for  several  days,  the  headache 
subsides,  and  the  patient  falls  asleep.  The  sleep  may  be 
short  and  troubled,  but  the  sufferer  awakes  free  from  pain, 
though  listless  and  worn  out. 

The  attacks  may  recur  during  a  period  of  many  years. 
The  interval  between  the  paroxysms  varies,  but  is  often  a 
few  weeks.  In  women  the  attack  frequently  occurs  at  the 
close  of  the  menstrual  period. 

Optic  atrophy  and  migraine  are  occasionally  met  with  in 
combination — probably  a  mere  coincidence. 

Diagnosis. — The  paroxysmal  character  of  the  headache, 
its  recurrence  at  intervals  of  weeks  or  months  during  an 
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indefinite  number  of  years,  the  associated  sensory  dis- 
turbances, and  the  nausea  and  vomiting,  taken  in  con- 
junction with  the  unimpaired  general  health,  are  quite 
distinctive  of  migraine.  The  sensory  disturbances  may 
occasionally  suggest  petit  mat,  but  an  epileptic  aura  is  a 
very  transient  phenomenon. 

Prognosis.— There  is  no  danger  to  life.  After  middle  life, 
both  in  men  and  in  women,  the  attacks  often  cease. 

Treatment. — The  patient  must  avoid  what  he  knows  to 
be  causes  of  an  attack — ^•g'-,  excitement,  crowded  rooms, 
irregularity  in  meals,  constipation,  and  fatigue  of  body  or 
mind.  Errors  of  refraction  and  nasal  adenoids  must  be 
attended  to.  Gowers  strongly  recommends  the  regular 
administration  of  nitroglycerin  in  the  intervals,  just  as 
bromide  is  given  in  epilepsy.  It  may  be  combined  with 
strychnine  and  an  acid.  Iron,  potassium  bromide  or 
sodium  salicylate  may  be  of  service  in  some  cases. 

In  the  paroxysm,  complete  rest  in  a  quiet  and  darkened 
room  is  the  best  treatment.  If  the  patient  feels  chilly, 
hot  bottles  should  be  placed  at  his  feet.  The  drug  given 
in  the  interval  should  be  stopped.  Analgesics,  such  as 
phenacetin  or  phenazone,  may  be  tried  for  the  pain  ;  and 
strong  tea  or  coffee,  or  15  grains  of  guarana  powder,  may  be 
given.  Menthol  may  be  applied  over  the  seat  of  pain,  and 
a  mustard  poultice  or  plaster  over  the  back  of  the  neck. 
A  hot  mustard  foot-bath  may  be  helpful. 

Little  good,  on  the  whole,  need  be  expected  from  remedies 
swallowed  after  the  paroxysm  has  fairly  begun,  since  gastric 
digestion  is  at  a  standstill.  If,  however,  the  patient  can 
tell  of  an  approaching  attack  some  hours  beforehand,  as  in 
the  case  of  women  in  whom  it  bears  a  constant  relation  to 
the  menstrual  period,  the  prompt  administration  of  phe- 
nacetin may  prove  highly  beneficial. 

xix.  Hysteria. i 

Etiology.— The  disease  is  many  times  more  common  in 
women  than  in  men.    It  is  also  much  more  frequent  in 

'  From  Greek  i-^r.'pa  =  womb,  the  disease  having  been  formerly 
regarded  as  a  result  of  uterine  disorder. 
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boys  than  in  adult  males.  Half  of  the  female  cases  begin  in 
the  second  decade  of  life,  and  more  than  a  quarter  in  the 
third  decade.  Very  few  cases  begin  before  the  sixth  year. 
The  disease  begins  before  puberty  in  a  larger  proportion  of 
males  who  suffer  from  it  than  of  females.  Hereditary 
tendency  is  an  important  predisposing  cause  ;  in  the  parents 
and  other  relatives  there  may  be  either  hysteria  itself  or 
some  other  neurosis  such  as  insanity.  The  disease  is  almost 
confined  to  the  civilised  races,  and  the  latter  are  not  all 
alike  liable.  Thus  the  most  severe  forms  are  seen  chiefly 
in  France.  Hysteria  is  also  favoured  by  prolonged  anxiety 
with  deficient  sleep,  as  in  nursing  a  sick  relative  ;  and 
by  luxurious  habits,  alcoholism,  sexual  excesses,  enforced 
celibacy  and  unhappy  circumstances  in  life.  Wlien  it  is 
present,  it  is  apt  to  be  aggravated  at  the  menstrual  periods. 
Syphilis  in  prostitutes  is  sometimes  associated  with  severe 
hysteria. 

Among  the  causes  which  may  determine  the  outbreak  of 
the  disease  are  emotion,  moral  contagion,  debility,  painful 
impressions,  shock  to  the  nervous  system,  injury  or  disease 
of  any  part  of  the  body,  and  especially  disease  of  the  nervous 
system.  Imitation  or  moral  contagion  is  seen  when  a 
hysterical  paroxysm  in  a  hospital  patient  is  followed  by 
similar  attacks  in  other  patients  in  the  same  ward.  When 
the  disease  results  from  a  local  lesion,  the  hysterical  symp- 
toms may  be  localised  in  the  seat  of  lesion,  as  in  the  larynx 
or  knee-joint.  Hysterical  phenomena  may  be  witnessed  in 
connection  with  such  nervous  diseases  as  insular  sclerosis, 
cerebral  tumour,  meningitis  and  epilepsy. 

Pathology. — The  patient  is  not  merely  a  hypochondriac 
who  fancies  she  is  ill  when  she  is  not  ;  or  a  malingerer  who 
pretends  that  she  is  ill  when  she  is  not  ;  although  the  laity 
are  very  apt  to  put  one  or  other  of  these  interpretations 
upon  hysteria  and  its  symptoms.  Hysteria  is  a  real  disease 
and  is  to  be  regarded  as  a  functional  disorder  of  the  nervous 
system.  The  highest  nervous  centres  are  primarily  at 
fault,  but  it  frequently  happens  that  centres  of  a  lower 
grade  are  deranged  secondarily.  Convulsions  and  certain 
other  manifestations  of  hysteria  are  attributable  to  loss  of 
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that  control  over  the  lower  and  more  automatic  centres 
which  is  normally  exercised  by  the  high  centres  associated 
with  volition.  Paralysis  is  accounted  for  by  failure  of  the 
volitional  centres  to  initiate  motor  impulses. 

Symptoms. — These  are  both  continuous  and  paroxysmal, 
but  no  distinct  line  of  demarcation  can  be  drawn  between 
the  two  groups,  since  certain  phenomena  may  be  par- 
oxysmal in  some  patients  and  persistent  in  others.  The 
continuous  symptoms  depend  to  a  large  extent  on  an 
abnormal  mental  and  emotional  condition.  The  par- 
oxysmal symptoms  include  motor,  sensory  and  other 
phenomena. 

(i)  Mental  Symptoms.— The  patient  may  be  unduly 
emotional,  and  excited  too  readily  to  laughter  or  tears. 
Moreover,  the  emotion  may  be  perverted,  so  that  laughter 
is  induced  where  tears  would  be  more  appropriate,  and 
conversely.  Or  a  hysterical  fit  may  take  the  place  of  the 
usual  manifestations  of  emotion.  Moreover,  the  power  of 
concentrated  and  sustained  attention,  which  is  one  of  the 
very  highest  of  the  intellectual  faculties,  is  reduced.  Will- 
power, judgment,  and  self-control  are  deficient.  The  patient 
IS  apt  to  be  irritable  and  oversensitive,  and  to  be  the  victim 
of  self-consciousness. 

In  some  cases,  the  moral  nature  is  impaired,  and  the 
patient  practises  deception.  This  is  doubtless  often  due  to 
or  developed  by,  the  ill-directed  kindness  of  friends  who  ' 
respond  too  readily  to  the  morbid  craving  for  sympathy 
which  is  one  of  the  phenomena  of  the  disease.  Fostered  in 
such  ways,  the  craving  grows,  and  uncontrolled  by  healthy 
moral  fibre  or  will-power,  it  invents  new  and  often  dis- 
honest means  of  attracting  the  attention  and  svmpathv  of 
others.  " 

Hallucinations  are  occasionally  present  in  hysteria,  and 
are  likewise  due  to  involvement  of  centres  of  a  high  order. 
Ihe  patient  may  become  definitely  insane-maniacal, 
melancholic,  or  demented. 

Trance  or  lethargy  is  chiefly  seen  in  hysterical  subjects 
tnough  It  IS  not  confined  to  such.    It  is  practically  identical 
^ith  the  hypnotic  state,  but  it  comes  on  spontaneously 
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instead  of  being,  like  ordinary  hypnotism,  induced  by  an 
operator.    It  may  follow  a  hysterical  fit,  or  may  be  a  result 
of  mental  or  bodily  exhaustion.    It  usually  sets  in  suddenly, 
and  lasts  for  hours,  days,  weeks  or  months.    It  is  charac- 
terised by  marked  pallor,  relaxation  of  the  muscles,  loss  of 
reflex  action  and  complete  unconsciousness.  Sometimes, 
however,  the  reflexes  are  preserved  or  even  excessive,  and 
occasionally  the  patient  is  conscious  of  what  is  going  on 
around,  though  completely  unable  to  indicate  that  such  is 
the  case.    The  cardiac  action  is  very  feeble,  and  the  radial 
pulse  may  be  imperceptible.    Breathing  may  also  be  ex- 
tremely feeble.    In  the  most  profound  trance  ('death- 
trance  '),  the  patient  appears  to  be  dead,  even  to  a  careful 
observer,  and  in  this  condition  she  may  be  buried.  The 
attack  ends  gradually  or  suddenly,  and  may  recur.  In 
prolonged  attacks,  remissions  usually  occur,  in  which  a 
little  food  may  be  taken. 

Catalepsy  is  a  variety  of  trance  in  which  there  is  plashc 
rigidity  of  the  limbs  {fiexibilitas  cerea).  It  is  usually  either 
associated  with  hysteria,  or  induced  by  a  recognised  cause 
of  hysteria,  such  as  strong  emotion,  nervous  exhaustion,  etc. 
The  attack  is  often  sudden  and  lasts  for  minutes,  hours  or 
days.  In  many  cases  it  recurs.  At  first  the  muscles  are 
rigid  so  that  passive  movement  is  resisted,  but  after  a  time 
the  rigidity  diminishes.  The  limbs  may  then  be  moulded 
to  any  posture,  and  they  retain  this  posture  as  if  they  were 
made  of  wax.  They  gradually,  however,  yield  to  the 
influence  of  gravity.    Consciousness  is  impaired  m  greater 

or  less  degree.  .  , 

(2)   Motor  Svmptoms.  —  These  include   {a)  tonic  ana 
(b)  clonic  spasm;  (c)  paralysis,  and  {d)  convulsions. 

(a)  Tonic  spasm  may  involve  one  or  more  muscles.  Hys- 
terical contracture  is  a  form  of  tonic  spasm  which  is  veiy 
persistent,  and  may  not  pass  off  for  months  or  years^  1 
usually  sets  in  after  a  hysterical  fit  or  a  local  injury  or  m 
connection  with  local  pain.  It  may  involve  one  ^r  mo 
of  the  limbs.  The  arm  is  most  often  affected,  the  elbow 
and  wrist  being  rigidly  flexed.  The  leg,  on  the  o  her  hand 
ti  the  seat  of  contracture,  is  rigidly  extended  with  the  toes 
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pointing  downwards.    The  spasm  is  sometimes  hemiplegic  or 
paraplegic  m  distribution  ;  or  all  the  limbs  may  be  involved 
Similar  spasm  of  the  masseter  muscles  constitutes  trismus. 
the  features  which  distinguish  this  condition  from  tetanus 
are  mentioned  at  p.  165. 

Tonic  spasm  may  involve  a  portion  of  a  muscle  and  give 
rise  to  the  appearance  of  a  tumour.  Localised  spasm  in 
certain  abdominal  muscles  is  probably  concerned  in  the 
production  of  the  phantom  tumour  of  the  abdomen 

Severe  contractures  generally  persist  in  sleep,  but  may 
elax  when  the  patient  is  deeply  under  the  fnfiuence  of 
chloroform.    Even  after  lasting  for  years  they  may  cease 

dlati'^rt'"  T  "'"^"'^^  emotion.  % 

disat  on  kept  up  for  several  minutes,  so  as  to  exhaust  the 
muscle,  may  cause  relaxation,  and  may  thus  be  useful  bot^^ 
m  diagnosis  and  in  treatment. 

undt  tte  ml""  "  °^  «^P<^-ally 

under  the  influence  of  excitement,  attention  and  movement 

Clonic  spasm  occasionally  mvolves  the  muscles  of  the  neck 

causing  the  head  to  move  backwards  and  forwards 

^tr^t^  m:  7\rr7^'^ 

Hysterica,  aphonia  may  bele  ^uel  otTa^n^earclS 

emS."^;:rntt:r^^^^^^^^ 

but  does  not  bee  L  c^^L^^^^^  -  degree, 

to  walk,  or  may  be  able  to  r!.'      k  ^   '^"^  ""^^  ""^^le 
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or  slightly  increased.  There  may  or  may  not  be  loss  of 
sensation.  The  phenomena  of  astasia-ahasia  {q.v.)dJQ  occa- 
sionally observed. 

Hysterical  hemiplegia  may  set  in  gradually  or  suddenly, 
and  is  usually  accompanied  by  hemianaesthesia.  As  Gowers 
points  out,  it  differs  from  ordinary  organic  hemiplegia  in 
certain  respects  :  the  paralysis  is  never  complete  ;  the  leg 
is  often  more  affected  than  the  arm  ;  the  face  usually 
escapes  entirely  ;  and  cutaneous  reflex  action  is  not  lessened 
on  the  paralysed  side. 

Hysterical  ptosis  sometimes  occurs  on  one  or  both  sides. 
Various  forms  of  ataxy  or  inco-ordination  of  movement 
are  met  with  in  hysterical  subjects,  either  alone  or  in  associa- 
tion with  paralysis. 

{d)  Convulsive  attacks  or  hysterical  fits  are  famihar  incidents 
in  connection  with  hysteria,  and  may  result  from  emotional 
disturbance.    The  fit  is  often  preceded  by  laughing,  crying, 
the  globus  hystericus,  headache,  giddiness  or  some  other 
symptom.    The  onset  is  not  absolutely  sudden  as  in  epilepsy, 
and  the  patient  in  falling  does  not  hurt  herself.    She  may 
give  utterance  to  a  choking  cry  in  the  course  of  the  attack, 
but  not  to  the  moan  or  shriek  which  may  usher  in  an  epileptic 
seizure.    The  limbs  and  trunk  may  be  rigidly  fixed,  the 
trunk  in  opisthotonos,  and  the  upper  limbs  in  abduction,  so 
that  the  patient  assumes  the  cruciform  attitude.  Rigidity, 
however,  may  alternate  with  wild  irregular  movements  of 
the  limbs  and  head.    The  patient  has  the  aspect  of  bemg 
conscious  in  a  way  that  is  not  seen  in  ordinary  epileptic 
seizures     She  does  not  bite  her  tongue,  though  she  may  bite 
her  lips  and  hands,  and  may  bite  other  people  and  things, 
^he  niay  talk  in  the  course  of  the  fit  and  even  make  refer- 
ence to  an  individual  who  is  present,  but  consciousness  is 
probably  often  impaired,  and  after  a  severe  attack,  the 
patient  is  usually  unaware  of  its  occurrence.    The  convu  sion 
is  frequently  much  more  protracted  than  an  epileptic  attack. 
It  may  end  with  a  fit  of  weeping,  and  with  the  passage  of  a 
large  Quantity  of  pale  urine  of  low  specific  gravity.   In  some 
mS:  th^  coUive  seizures  recur  at  sl^rt^^^^^^^^^^^^^^^ 
during  many  hours,  so  that  the  question  of  the  status 
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epilepticus  arises.  The  latter  condition,  however,  is  associ- 
ated with  a  marked  elevation  of  temperature  ;  whereas,  as 
Charcot  pointed  out,  there  is  but  a  slight  rise  in  the  case  of 
the  corresponding  hysterical  condition  {status  hystericus). 
■  There  is  no  incontinence  in  pure  hysteria,  but  an  epileptic 
seizure  may  be  the  exciting  cause  of  hysterical  symptoms. 

The  expressions  '  hysteroid  convulsions  '  and,  in  France, 
'hysteria  major'  and  '  hystero-epilepsy '  are  applied  to 
severe  hysterical  seizures  which  are  contrasted  with  the 
'hysteria  minor'  of  French  observers.    Hysteria  minor 
represents  the  slightest  form  of  convulsive  attacks  in  which 
consciousness  is  not  lost.    In  hysteria  major,  as  observed  by 
Richer  and  others  in  French  patients,  the  rigidity,  move- 
ments and  mental  disturbance  are  specially  well  marked 
The  attack  may  be  preceded  by  a  prodromal  period  of 
hallucmations.    The  fit  itself  presents  first  an  epileptic 
stage,  characterised  by  sudden  loss  of  consciousness,  fol- 
lowed by  tonic  spasm  and  then  by  clonic  spasm  ;  secondlv 
a  stage  characterised  by  opisthotonos  and  violent  move- 
ments and  thirdly  a  stage  of  great  mental  and  emotional 
disturbance.    Pressure  over  the  ovary  will  induce  or  arrest 
an  attack  as  the  case  may  be. 

{^)  Sensory  Symptoms. -Th^se  include  both  exaggeration 
and  diminution  or  loss  of  the  different  kinds  of  sensibihty 
either  separately  or  together.  Thus  there  may  be  hyper- 
cBsthesm  v.,th  ir^tolerance  of  light,  tinnitus  auriu.m,  ^tc 
Neuralgic  pain  and  tenderness  are  common  in  various  situa- 
10ns,  such  as  the  mamma,  the  left  inframammary  region 
(as  in  anaemia)  and  the  cervical  and  dorsal  spines.  The 
/.ys/mc^s  is  a  very  severe  form  of  headache  which  is 
so  called  because  the  patient  feels  as  if  a  nail  were  being 

t'iZ  "'h       '^^n''  (^/-.s  =  nail).  Sometime! 

a  loint,  and  especially  the  knee  or  hip,  becomes  the  seat  of 

allow      f  K  P"^^  bend  it,  or 

allow  It  to  be  passively  flexed.    The  nature  of  the  con- 
htion  IS  recognised  by  the  absence  of  any  signs  of  inflamma- 
lon  after  a  couple  of  days,  and  by  the  peffect  mobiliW 
the  part  when  the  patient  is  placed  under  the  influence  0 
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chloroform  ;  complete  and  immediate  cure  may  follow  the 
anaesthesia  and  passive  movement.  Another  important 
seat  of  tenderness  is  situated  internally  to  the  anterior 
superior  iliac  spine,  and  has  been  supposed  to  correspond 
to  a  tender  ovary.  Pressure  on  this  part  in  such  patients 
may  give  rise  to  considerable  distress  or  actual  pain,  with 
faintness,  the  globus  hystericus,  and  even  a  convulsive 
paroxysm.  When  compression  of  any  spot  or  region  in- 
duces a  hysterical  seizure,  such  a  part  is  described  as  a 
hysterogenic  spot  or  zone. 

ParcBsthesice,  such  as  tingling  and  numbness,  are  common, 
and  are  often  unilateral. 

Diminution  or  loss  of  sensation  is  also  common,  and 
frequently  takes  the  form  of  hemiancesthesia.  The  loss  may 
be  complete,  extending  up  to  the  middle  line  of  the  skin  and 
mucous  membranes,  and  including  the  special  senses.  The 
visual  loss  takes  the  form  of  crossed  amblyopia,  in  which 
visual  acuteness  and  the  visual  field  are  both  greatly  re- 
duced on  the  anesthetic  side  and  much  less  affected  on  the 
other  side.i  Contraction  of  the  field  is  often  more  marked 
for  blue  than  for  red. 

When  the  loss  of  sensation  is  incomplete,  it  may  be  '  dis- 
sociated,' certain  forms  of  sensation  being  preserved  and 
others  lost.  Thus  there  may  be  complete  hemianalgesia, 
with  mere  blunting  of  tactile  sensibility.  The  plantar 
reflex  is  often  lost  in  hysteria,  even  though  common  sensa- 
tion in  the  feet  be  preserved.  If  it  is  present,  it  is  flexor 
in  type.    The  knee-jerks  are  exaggerated. 

Hemiancesthesia  may  set  in  spontaneously,  or  after  a  fit 
or  strong  emotion.  It  may  be  a  transient  phenomenon, 
and  may  shift  from  side  to  side,  either  of  its  own  accord,  or 
on  the  application  of  metals,  magnets,  blisters,  etc.  The 
fact  that  such  a  '  transfer  '  can  be  effected  by  artificial 
means  was  discovered  by  Charcot.  Before  many  hours 
have  elapsed,  however,  the  aucesthesia  generally  transfers 
itself  back  to  the  side  originally  involved. 

1  In  hemiplegia  with  hemianesthesia  and  loss  of  the  special 
senses  resulting  from  a  lesion  of  the  internal  capsule,  the  visual 
defect  is  lateral  hemianopia. 
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Aiicesthesia  is  occasionally  present  in  the  legs  along  with 
paralysis.  It  may  also  be  distributed  in  irregular  patches 
over  the  trunk  and  limbs,  though  tlie  patient  is  not  always 
aware  of  its  presence.  When  it  involves  the  distal  segment 
of  a  limb,  with  a  well-defined  boundary  between  the  normal 
and  anaesthetic  portions,  it  gives  rise  to  the  '  glove  '  or 
'  stocking  '  anaesthesia. 

(4)  Visceral  and  Vasomotor  Symptoms. — Disturbances  of 
the  circulatory  apparatus  are  met  with  in  the  form  of 
palpitation,  tachycardia,  faintness,  flushing  of  the  face,  etc. 

Involvement  of  the  respiratory  and  laryngeal  nervous 
mechanisms  may  give  rise  to  coughing,  or  to  sounds  which 
are  obviously  imitative  of  the  cries  of  animals  or  other 
familiar  noises.  The  harking  cough  of  puberty  (cynobex),  an 
hysterical  symptom  sometimes  noted  in  boys,  is  often  due 
to  masturbation.  Among  other  respiratory  symptoms 
there  may  be  very  rapid  breathing,  which  is  sometimes 
wrongly  called  '  hysterical  dyspnoea.'  Hiccough  may  also 
be  mentioned  here. 

The  globus  hystericus  is  a  well-known  symptom  in  which 
the  patient  feels  as  if  a  lump  travelled  up  the  gullet  to  the 
throat,  where  it  gives  rise  to  a  feeling  of  choking  In 
severe  cases,  there  is  probably  actual  spasm  of  the  pharynx 
Dyspepsia  of  all  kinds,  anorexia,  dysphagia,  cesophagismus 
vomiting  and  constipation  may  be  present. 

Anorexia  nervosa  [anorexia  hysterica,  apepsia  hysterica 
atrophia  nervosa)  is  characterised  by  absolute  loss  of  appetite' 
with  constipation,  restlessness,  amenorrhoea,  and  ultimately 
extreme  emaciation.  Death  occasionally  ensues,  and  the 
pos  -mortem  examination  throws  no  light  on  the  symptoms 
If,  however,  the  nature  of  the  case  is  recognised,  and  the 
proper  treatment-..^.,  by  Weir  Mitcheh's  method-is 
enforced,  recovery  is  likely  to  take  place.  Now  and  then, 
the  patient  fails  to  recover,  and  yet  survives  for  many 
1 K  ^"1?'"^^^  "^^^^^^  furnishes  the  cases  of  '  fasting 
girls,  but  there  is  no  doubt  that  in  many  of  them  deception 
is  practised  m  the  matter  of  food  ^epiion 

lI^lTiorcU  ""'^^V^'^^^--'^'  even  complete  anuria 
lasting  for  days  may  be  met  with.    The  temperature  may  be 
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slightly  elevated  in  severe  cases.  In  some  instances,  by 
compression  or  friction  of  the  bulb  of  the  thermometer,  or 
by  some  less  explicable  means,  the  patient  is  able  to  record 
a  temperature  which,  before  the  nature  of  the  case  has  been 
investigated,  may  appear  truly  alarming.  Thus  108-4° 
was  noted  in  the  case  of  a  hospital  nurse  who  was  under 
my  care  some  time  ago. 

Diagnosis. — It  is  important  to  guard  against  diagnosing 
as  hysterical  a  case  in  which  structural  or  other  serious 
disease  is  present.  The  first  thing  to  do  is  to  search  care- 
fully for  any  organic  cause,  bearing  in  mind  that  disease  of 
the  nervous  system,  functional  or  organic,  is  a  common 
cause  of  hysteria.  If  every  such  explanation  can  be  set 
aside,  the  age  and  sex  of  the  patient,  the  previous  history  of 
the  case,  the  apparent  causation  by  emotion,  and  the  special 
symptoms  present,  must  be  taken  into  account.  In  the 
case  of  certain  symptoms,  such  as  joint  affections,  con- 
tractures, and  phantom  tumours,  general  anaesthesia  may 
be  desirable  to  allow  of  a  thorough  investigation.  Insular 
sclerosis  and  epilepsy  must  be  specially  borne  in  mind  in  cases 
which  present  hysterical  symptoms  (see  pp.  785  and  831). 

Prognosis. — Hysteria  rarely  causes  death,  though  this 
may  result  from  persistent  vomiting,  anorexia,  or  the  rare 
form  of  laryngeal  spasm  characterised  by  paralysis  of  the 
abductors.  '  Many  of  the  symptoms  may  be  removed,  but 
the  underlying  tendency  is  likely  to  persist  and  allow  of 
recurrence,  or  of  new  manifestations.  Insanity  may  super- 
vene. Nevertheless,  if  more  favourable  conditions  of  hfe 
arise,  and  the  patient  becomes  fully  occupied  with,  and 
interested  in,  work  and  hobbies  of  a  healthy  character,  even 
the  morbid  underlying  tendency  may  cease  to  exist. 

Treatment.— Any  possible  cause  of  the  disease,  whether 
local  or  general,  should  be  removed.  The  patient  should 
lead  a  quiet  regular  life,  in  the  country  if  possible  ;  and  it 
would  be  well  if  she  could  adopt  a  hobby,  in  addition  to 
having  an  agreeable  regular  occupation.  She  should  have 
a  daily  tepid  or  cold  bath  or  douche.  Tonics  should  be 
given,  and  the  bowels  must  be  regulated.  If  these  measures 
and  a  change  of  air  and  scene  are  insufficient.  Weir  Mitchell  s 
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method  should  be  tried,  with  its  various  developments  of 
isolation,  nursing  by  strangers,  absolute  rest  in  bed,  over- 
feeding, massage,  and  electricity.  The  patient  should  get 
about  5  ounces  of  milk  every  three  hours  to  begin  with. 
The  quantity  is  increased  in  a  few  days  to  lo  ounces.  Then 
solids  are  gradually  added,  until,  in  the  course  of  a  fortnight, 
the  patient  is  taking  three  substantial  meals  of  mixed  solids, 
in  addition  to  the  milk,  and  perhaps  soup  besides.  This 
overfeeding  is  continued  for  six  or  eight  weeks,  after  which 
the  dietary  is  gradually  reduced  to  the  normal,  the  massage 
is  withdrawn,  and  the  patient  is  allowed  to  get  up.  The 
treatment  in  the  nursing-home  should  be  followed  by  a 
change  to  some  bracing  locality. 

Among  drugs  that  may  be  used  for  the  general  state,  in 
addition  to  iron  and  other  tonics,  are  valerian,  valerianate 
of  zinc,  and  asafoetida. 

In  cases  of  paralysis,  faradism  may  be  employed.  A 
paraplegic  patient  should  have  regular  drill.  In  aphonia  a 
laryngoscopic  examination  may  be  enough  to  effect  a  cure, 
but  if  this  fails,  the  faradic  current  may  be  applied  outside 
the  larynx,  while  the  patient  is  instructed  to  utter  a  sound  ; 
or  a  blister  may  be  apphed  round  the  throat.  Contracture 
should  be  treated  by  rubbing,  passive  movement,  faradism, 
blistering,  or  the  actual  cautery.  For  anaesthesia,  the  faradic 
brush  should  be  employed. 

For  convulsions,  cold  water  may  be  poured  over  the  head, 
or  into  the  nostrils  ;  smelling  salts  may  be  applied  to  the 
nose  ;  and  the  skin  may  be  faradised.  Other  measures  are 
the  mhalation  of  amyl  nitrite,  closure  of  the  mouth  and 
nostrils  by  a  towel,  and  firm  and  prolonged  pressure  upon 
a  hysterogenic  zone.  For  troublesome  fits,  and  for  par- 
oxysmal laryngeal  spasm,  Gowers  recommends  the  hypo- 
dermic injection  of  apomorphine  {j\  to  ^  grain). 

Some  hysterical  symptoms,  and  especially  pains,  are  best 
disregarded  as  much  as  possible.  If  headache  is  verv 
intense,  potassmm  bromide  with  arsenic  may  be  given  thrice 
daily.  If  anorexia  and  vomiting  are  troublesome,  the  nasal 
or  stomach  tube  and  the  rectal  syringe  may  be  required  for 
leeding  purposes. 
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XX.  Hypochondriasis. 

This  is  a  chronic  nervous  disorder  characterised  by  mental 
depression  which  is  due  to  needless  anxiety  about  the 
health.  It  is  really  a  slight  form  of  insanity  akin  to  melan- 
cholia. The  patient  either  fancies  he  has  disease  when  he 
has  none,  or  attaches  an  exaggerated  importance  to  trifling 
symptoms.  The  disease  is  much  more  common  in  males 
than  in  females,  and  occurs  chiefly  in  adults.  The  patient 
is  constantly  thinking  of  his  health,  inspecting  his  tongue 
and  evacuations,  talking  of  his  ailments,  and  consulting 
doctors.  Some  patients  constantly  refer  their  complaints 
to  the  same  organs,  such  as  the  stomach,  liver,  sexual 
organs,  or  brain  ;  whilst  the  fears  of  others  have  reference 
to  different  parts  at  different  times.  A  trifling  uneasiness 
about  the  stomach  will  suggest  cancer.  Occasional  palpita- 
tion will  point  to  heart  disease.  Constipation  suggests 
serious  obstruction  of  the  bowels.  A  few  nocturnal  emis- 
sions are  interpreted  as  certain  forerunners  of  impotence. 
With  his  thoughts  constantly  directed  towards  himself, 
and  bent  on  studying,  and  discovering  further  symptoms  of, 
his  supposed  organic  ailment,  the  patient  naturally  magnifies 
any  little  abnormal  sensation,  and  this  grows  in  intensity 
with  the  attention  bestowed  on  it.  Undei  such  circum- 
stances, with  internal  phenomena  occupying  so  large  a 
share  of  consciousness,  it  is  natural  that  the  consciousness 
of  external  things  should  be  diminished,  and  that  the 
patient  should  imagine  that  his  memory  is  being  lost. 

Careful  and  repeated  examination  by  the  physician  may 
reveal  no  disease  whatever,  or  at  most  some  trifling  change, 
which  is  quite  insufficient  to  justify  the  patient's  anxiety. 

The  disease  is  specially  apt  to  occur  in  persons  with  a 
famfly  tendency  to  insanity,  and  in  many  cases  there  is 
or  has  been  some  bodily  ailment  which  may  be  regarded  as 
its  exciting  cause.  Disturbances  of  the  digestive  system 
are  among  the  most  common  causes.  Though  the  mental 
depression  is  great,  there  is  no  suicidal  tendency. 

Prognosis.— Hypochondriasis,  especially  if  depending  on 
a  neurotic  heredity,  may  persist  throughout  life  ;  but  the 


FUNCTIONAL  NERVOUS  DISEASES 


859 


acquired  form  may  undergo  improvement  or  cure.  Occa- 
sionally it  gives  place  to  melancholia. 

Treatment.— This  includes  the  correction  of  any  bodily 
error  that  can  be  discovered,  such  as  dyspepsia,  constipa- 
tion, bleeding  piles,  varicocele,  etc.  Alcoholic,  sexual,  and 
other  excesses  must  be  stopped.  Tonics  and  a  change  of 
scene,  especially  in  good  company,  may  be  helpful.  The 
patient  should  be  encouraged  to  educate  himself  to  dis- 
regard the  symptoms  which  he  has  been  in  the  habit  of 
attributing  to  serious  disease. 


xxi.  Neurasthenia 

(Nervous  Exhaustion). 

Etiology.— Neurasthenia,  or  exhaustion  of  the  nervous 
system,  may  be  due  to  a  congenital  lack  of  staying  power 
on  the  part  of  that  system,  and  is  sometimes  inherited.  In 
such  cases  the  symptoms  of  a  breakdown  may  first  appear 
m  childhood,  at  puberty,  or  at  a  later  period.    Most  cases 
however,  are  seen  in  persons  in  the  prime  of  Ufe.    In  many 
instances  a  distinct  immediate  cause  for  the  breakdown 
can  be  recognised,  such  as  overwork  (especially  mental  over- 
work), insufficiency  of  sleep,  anxiety,  worry,  or  emotional 
shock.    Influenza  and  other  acute  febrile  diseases  are  power- 
ful causes  ;  and  certain  chronic  abdominal  disorders  such 
as  movable  kidney  and  enteroptosis,  are  apt  to  be  associ- 
ated with  neurasthenic  symptoms.    The  disease  may  also 
be  associated  with  the  abuse  of  alcohol,  tobacco,  morphine 
and  cocaine,  partly  as  cause  and  partly  as  effect.  The 
shock  which  results  from  an  accident  is  a  common  and 
important  cause,  but  this  is  considered  separately  under 
Traumatic  Neurasthenia.    In  patients  who  have  'suffered 
from  neurasthenia,  relapses  and  recurrences  are  induced  by 
quite  trifling  causes. 

Pathology. -No  changes  have  been  found  in  the  nervous 
system  to  account  for  the  symptoms.    There  is  no  doubt 
however,  that  these  depend  upon  a  lowering  of  the  functional 
capacity  of  some  of  the  highest  centres. 
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Symptoms. — These  are  mental  and  physical,  general  and 
local  ;  bnt  all  kinds  are  not  necessarily  present  in  any  par- 
ticular case. 

The  ability  to  do  mental  or  physical  work  is  reduced,  so 
that  an  attempt  to  perform  it  causes  speedy  exhaustion. 
Those  who  for  many  years  derived  pleasure  from  their  daily 
toil  now  find  the  slightest  effort  irksome.  Yet  the  neuras- 
thenic may  appear  strong  if  the  efforts  by  which  they  are 
tested  are  very  brief.  The  power  of  attention  is  much 
impaired,  and  as  a  necessary  consequence  the  memory 
suffers.  With  the  impairment  of  attention  and  object- 
consciousness,  the  patient  becomes  introspective  and  self- 
conscious,  a  condition  which  may  be  the  cause  of  intense 
distress. 

Headache  is  very  common,  especially  pain  or  pressure  in 
the  vertex  or  occiput,  but  it  is  not  usually  severe.  Pain  is 
often  complained  of  in  the  back  and  legs,  and  may  be 
associated  with  numbness,  tingling  or  coldness.  Vertigo 
and  insomnia  are  also  troublesome.  The  patient  is  apt  to 
become  irritable  in  disposition,  to  become  '  thin-skinned,' 
and  to  imagine  that  he  is  misunderstood  by  others.  Mental 
depression  is  the  rule,  and  in  a  good  many  cases  there  is  a 
recognisable  degree  of  mental  alienation  in  the  form  of 
melanchoHa.  Indeed,  the  patient  may  commit  suicide. 
There  may  be  insomnia  by  night,  and  great  restlessness  of 
mind  or  body  by  day. 

Some  patients  are  the  victims  of  particular  fears,  such  as 
the  fear  of  being  in  an  open  space  (agoraphobia),  of  being 
in  a  confined  place  {claitstrophobia),  or  of  society  [anthropo- 
phobia). 

In  many  cases  the  phenomena  tend  to  localise  themselves 
in  certain  organs  or  regions  of  the  body.  If  the  patient 
has  ever  suffered  from  disease,  injury  or  pain  in  any  part, 
however  trifling  such  trouble  may  have  been,  the  neuras- 
thenic pain  or  paraesthesia  is  particularly  apt  to  attack 
the  part  that  was  so  involved. 

In  some  cases  neurasthenia  is  at  once  seen  in  the  counte- 
nance of  the  patient.  There  may  be  an  aspect  of  weariness 
in  the  eyes,  attributable  in  part  to  slight  ptosis  and 
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fatigue  of  the  ciliary  and  other  ocular  muscles  {asthenopia), 
aggravated,  it  may  be,  by  refractive  error ;  and  in  part  to 
slight  mental  confusion  caused  by  inability  to  fix  the  atten- 
tion, and  perhaps  by  the  consciousness  of  a  disagreeable 
tendency  towards  flushing  of  the  face.  In  other  cases,  how- 
ever, no  such  peculiarity  of  physiognomy  is  observed.  A 
few  minutes'  reading,  especially  if  the  eyes  move  rapidly 
over  the  printed  matter,  and  if  the  illumination  is  not  per- 
fectly suitable,  is  enough  to  induce  pain  in  the  eyes  and 
head,  and  exhaust  the  brain  for  the  time  being.  Con- 
versation, even  with  the  most  well-meaning  friends,  causes 
brain-fag  very  quickly.  There  may  be  disturbances  of 
hearing,  including  noises  in  the  ears  or  head. 

Palpitation  of  the  heart  or  abdominal  aorta,  tachycardia, 
intermittence  of  the  heart's  action,  flushing,  blushing, 
exaggerated  pulsation  of  the  arteries,  pulsation  in  the 
capillaries,  and  profuse  perspiration  may  be  present. 

Digestive  symptoms  are  also  common,  including  flatu- 
lence and  constipation,  though  in  some  cases  diarrhoea  is 
met  with. 

Sexual  neurasthenia  is  also  common,  and  is  characterised 
by  irritability  and  weakness.  Nocturnal  emissions,  emis- 
sions under  the  influence  of  mental  excitement,  loss  of 
sexual  desire,  impotence  or  the  dread  of  impotence,  im- 
perfect erection  or  premature  ejaculation,  and  pain  in  the 
testis,  are  among  the  symptoms  in  men  ;  while  females 
may  suffer  from  ovarian  tenderness  and  dysmenorrhoea. 

There  is  no  definite  paralysis,  but  a  general  lowering  of 
muscular  power.  Tremor  is  frequently  present,  for  instance 
m  the  hands,  and  especially  in  connection  with  voluntary 
movements.  The  knee-jerks  may  be  exaggerated  on  the 
one  hand,  or  so  sluggish  on  the  other  that  reinforcement 
IS  needed  to  bring  them  out. 

Diagnosis.— In  many  cases  this  must  depend  wholly 
upon  the  subjective  phenomena.  Except,  possibly,  loss  of 
the  plantar  reflex,  there  may  be  nothing  whatever  of  an 
objective  description  to  indicate  that  the  patient  is  not 
perfectly  healthy,  or  that  he  is  not  shamming.  He  must 
be  thoroughly  examined  with  a  view  to  excluding  organic 
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disease,  such  as  cerebral  tumour,  insular  sclerosis,  malig- 
nant or  other  disease  of  the  viscera,  etc.  If  all  these  can 
be  pretty  confidently  excluded,  the  history  of  the  illness, 
and  the  causation,  together  with  the  subjective  symptoms 
complained  of,  will  usually  make  the  diagnosis  clear.  The 
presence  of  optic  atrophy,  reflex  iridoplegia  or  Babinski's 
sign  points  to  something  more  than  neurasthenia. 

Hysteria  commonly  shows  itself  earlier  in  life  than  neuras- 
thenia ;  the  symptoms  may  set  in  and  disappear  quite 
abruptly  ;  and  there  are  likely  to  be  at  one  time  or  another 
some  of  the  more  distinctive  phenomena  of  hysteria,  such 
as  convulsions,  paralysis,  anaesthesia,  globus  hystericus,  etc. 

Hypochondriasis  is  not  specially  characterised  by  exhaus- 
tion of  mind  and  body.  The  patient's  attention  is  con- 
centrated on  one  part  of  his  body,  and  he  magnifies  the 
significance  of  some  trivial  departure  from  the  absolutely 
normal.  His  disease  is  really  a  mental  '  twist'  or  perversion. 

In  myasthenia  gravis  the  power  of  a  muscle  is  lost  as  the 
result  of  exercise,  in  a  period  of  seconds  or  minutes,  so 
that  a  movement  performed  at  the  beginning  of  the  obser- 
vation becomes  impossible  in  the  short  time  mentioned. 
The  myasthenic  reaction  may  be  obtainable,  and  there  may 
be  some  permanent  weakness  of  muscles  supplied  by  cranial 
nerves. 

Prognosis. — If  the  exciting  cause  can  be  removed,  re- 
covery may  be  hoped  for  under  judicious  treatment,  even 
though  the  symptoms  have  been  present  for  years.  Some 
cases,  however,  are  very  obstinate  ;  and  even  in  those  that 
do  well,  the  progress  towards  recovery  is  not  continuous,  but 
by  '  ups  and  downs,'  a  fact  of  which  the  patient  should  be 
warned  at  an  early  stage  of  the  treatment.  Even  under 
favourable  circumstances,  months  or  perhaps  years  may 
be  needed  for  complete  recovery.  Since  the  best  method 
of  treatment  is  expensive,  the  prognosis  is  influenced  to 
some  extent  by  the  pecuniary  position  of  the  sufferer. 

Treatment. — Any  recognisable  cause  must  be  removed. 
Regularity  must  be  observed  in  eating,  drinking  and  sleep- 
ing, and  all  excesses  must  be  avoided.  A  daily  bath  is 
sometimes  of  good  service.    A  sea  voyage 'or  a  residence  in 
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a  bracing  country  region  may  be  recommended,  and  tonics 
(except  strychnine)  should  be  tried  at  first.    On  account  of 
the  enfeeblement  of  object-consciousness,  and  the  abnormal 
activity  of  subject- consciousness  or  introspection,  it  is  most 
desirable  that  the  patient  should  have  not  only  a  regular 
occupation,  but  also  a  hobby  which  will  absorb  his  thoughts 
when  he  is  not  on  duty  and  entice  them  away  from  himself. 
Unfortunately  it  is  not  easy  for  such  a  patient  to  procure  a 
hobby  when  told  to  do  so,  but  friends  may  possibly  be  able 
to  assist  in  this  direction.    Where  simpler  measures  fail,  a 
course  of  Weir  Mitchell's  treatment  should  be  carried  out 
in  all  its  strictness,  with  complete  rest,  complete  isolation 
from  friends  in  a  strange  house,  systematic  massage  to  take 
the  place  of  muscular  exercise,  and  systematic  overfeeding. 
This  treatment  should  extend  over  six  or  eight  weeks,  and 
should  be  followed  by  a  change  to  some  bracing  region  in 
the  country,  or  by  a  sea  voyage. 

Among  the  drugs  that  may  be  found  useful  in  the  treat- 
ment of  special  symptoms  of  the  disease  are  iron,  arsenic, 
sodium  bromide,  valerian,  and  nitroglycerin.  If,  again,  the 
arterial  tension  is  low,  digitalis  with  a  mineral  acid  should 
be  tried. 


xxii.  Traumatic  Neuroses. 

To  this  group  of  affections  belong  railway  brain  and  rail- 
way spine,  traumatic  neurasthenia  and  traumatic  hysteria. 

Etiology.— Any  injury,  but  especially  such  injuries  as 
result  from  railway  accidents,  together  with  the  associated 
mental  shock,  may  be  followed  by  the  symptoms  of  well- 
marked  neurasthenia.  The  apparent  bodily  injury  may  be 
very  slight,  or  there  may  be  none,  and  indeed  general 
neurasthenic  symptoms  are  all  the  more  likelv  to  occur 
when  there  is  no  important  local  lesion.  Thus  the  individual 
gets  a  violent  and  unexpected  shock,  but  is  able  to  go  home 
and  resume  his  usual  duties.  After  some  hours  or  longer 
he  feels  his  back  stiff,  and  still  later,  perhaps  after  days  or 
weeks,  the  general  symptoms  set  in,  such  as  headache, 
noises  in  the  head,  constant  weakness,  nervousness,  etc. 
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In  some  cases  the  symptoms  are  those  of  hysteria  rather 
than  of  neurasthenia.  Thus  there  may  be  hemianaesthcsia 
with  involvement  of  the  special  senses. 

spinal  irritation  may  persist  long  after  other  symptoms 
have  passed  away.  This  is  a  neuralgia  of  the  spine  which 
may  involve  a  considerable  portion  of  its  length,  and  is 
associated  with  tenderness. 

Diagnosis. — This  may  be  extremely  difficult.  The  symp- 
toms are  in  the  main  those  of  non- traumatic  neurasthenia, 
but  the  fact  of  the  injury  necessitates  particular  caution  lest 
structural  disease  should  be  overlooked.  The  presence  of 
optic  atrophy,  disturbance  of  the  sphincters,  girdle  sensa- 
tion, localised  weakness  and  wasting  of  muscles,  and  a  well- 
marked  ankle  clonus  strongly  suggest  organic  disease  when 
they  are  present,  even  singly.  Their  absence  is  of  much 
less  value  in  the  opposite  direction. 

Prognosis. — No  prognosis  can  safely  be  given  at  first. 
The  symptoms  of  traumatic  neurasthenia  may  pass  away 
completely  after  a  period  of  rest  and  change,  but  even  in 
apparently  slight  cases  it  is  well  to  avoid  forecasting  the 
future  until  the  symptoms  have  at  least  ceased  to  progress. 
The  sooner  symptoms  set  in,  the  better  is  the  ultimate  out- 
look in  cases  which  are  not  speedily  fatal  from  organic 
disease.  An  extraordinary  degree  of  recovery  may  take 
place  even  from  "symptoms  pointing  to  structural  change. 
In  many  cases,  however,  recovery  is  incomplete. 

Treatment.— This  must  begin  with  rest.  According  to 
the  aspect  presented  by  the  case,  the  measures  recommended 
for  structural  disease  of  the  cord,  for  neurasthenia,  or  for 
hysteria  should  be  employed.  It  is  obvious  that  the  worry 
and  suspense  arising  from  any  unsettled  claim  for  com- 
pensation for  injury  must  teh  against  a  speedy  recovery. 

xxiii.  Periodic  Paralysis 

(Family  Periodic  Paralysis.    Intermittent  Paralysis). 

Etiology.— The  disease  generally  attacks  more  than  one 
member  of  a  family,  although  isolated  cases  are  met  with. 
It  may  run  through  several  generations.    It  is  most  common 
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in  the  first  thirty  years  of  life.    Both  sexes  suifer.    It  has 
been  supposed  that  malaria  is  a  cause.    The  attaclcs  may 
come  on  when  the  patient  is  at  rest,  or  after  muscular  effort 
or  after  the  mgestion  of  particular  articles  of  die* 

Morbid    Anatomy.-Degeneration   has   been   found  in 
chanZ.     ""f  u  I'"*  "°  "forbid 

symptoms''''"''  ^""""^  sufficient  to  account  for  the 

PathoIogy._It  has  been  supposed  that  the  symptoms  are 
due  to  auto-mtoxication.    The  kno™  facts  of  the  disease 
mcludmg  the  electrical  condition  of  the  muscles,  point  to 

by  the  poison.  It  is  possible  that  these  structures  are 
abnormal  y  susceptible  to  the  action  of  the  tox  n  7^  the 
individuals  who  suffer. 

Symptoms.-The  attack  begins  in  an  apparently  healthy 
mdiyidual,  without  obyious  cause,  and  often  du  L  sleep 
The  legs  suffer  first,  and  afterwards  the  arms  and  trunk  but 
the  diaphragm  and  tlie  muscles  supplied  by  the  craniarn;rvL 
commonly  The  palsy  pr^^resses'frt  the  p  o^^^^^^^ 

to  the  d  stal  portions  of  the  limbs,  and  usually  attainHts 
worst  withm  twenty-four  hours.    Sensation,  the  spl^fnc  e  1 
and  the  mental  faculties  are  unaffected  =Phmcters, 

The  paralysis  is  flaccid,  and  when  the  attack  )=  ,f 
h.ght.  mechanical,  galyanic  and  faradic  WtabU       re  uS 

week  or  two  but  mn..  i  attacks  is  often  ei 

rences  may  t;ke  ;irdaV      '  "  '  ''''  ' 

passes  off  after  middle  We      '  ''^^'^^^  '^"'^^^''"'y 
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xxiv.  Astasia-Abasia. 

In  this  disease,  the  patient  is  unable  to  stand  {astasia)  or 
walk  {abasia),  though  when  the  legs  are  tested  in  the  sitting 
or  recumbent  posture  the  strength  of  the  muscles  is  found 
to  be  good.  There  is  no  spasm,  inco-ordination,  or  sensory 
disturbance. 

The  pathology  is  uncertain,  but  the  condition  is  apparently 
a  pure  neurosis.    Recovery  is  the  rule. 

Treatment  should  be  carried  out  on  the  same  general  plan 
as  for  hysteria. 


VASOMOTOR  AND  TROPHIC  DISEASES. 

i.  Raynaud's  Disease. i 

In  a  typical  case  of  this  disease,  three  symptoms  can  be 
recognised  :  local  syncope,  local  asphyxia  or  local  cyanosis, 
and  symmetrical  gangrene  ;  but  in  any  given  case,  one  or 
even  two  of  these  phenomena  may  be  absent. 

Local  syncope  is  seen  in  the  famiUar  '  dead  fingers,'  and 
is  due  to  an  exaggeration  of  the  vascular  constriction  which 
normally  occurs  under  the  influence  of  exposure  to  cold. 
The  arterioles  are  contracted,  and  probably  in  many  cases 
the  venules  also.    The  affected  part  is  white  and  cold  ;  it 
feels  numb  ;  and  tactfle  sensation  is  impaired.    The  venules 
appear  to  relax  before  the  arterioles,  and  this  leads  to  the 
stage  of  local  cyanosis  or  local  asphyxia.    The  part  is  blu 
and  sometimes  becomes  black.    If  there  is  no  stage  of  loca 
syncope,  the  condition  may  be  due  to  spasm  of  the  venules 
If  local  cyanosis  persists  in  intense  degree  for  many  hour 
or  for  days,  portions  of  tissue,  chiefly  skm,  are  hable  to 
undergo  necrosis.     In  these  severe  cases,  there  may  b. 
terrible  pain  in  the  affected  parts.    The  gangrene,  howevc, . 
is  sometimes  much  more  extensive. 

Raynaud's  disease  is  markedly  paroxysmal  m  c^arac  er^ 
Th;  parts  affected  by  '  Raynaud's  phenomena   are  tho^c 
1  A  detailed  aeeount  of  this  affection,  with  a  bibliography,  is 
.iven  in  th    author's  monograph  (Glasgow,  .899).    Rayn-d  fi.s 
described  the  disease  in  his  inaugural  thesis,  pubhshed  m  x86.. 
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wliich  are  most  liable  to  cool  by  radiation,  viz.,  the  ex- 
tremities of  the  limbs,  the  tip  of  the  nose,  and  the  margins  of 
the  ears. 

Etiology.— Females  appear  to  be  more  liable  than  males 
to  the  most  severe  types  of  the  disease.    The  affection  occurs 
chiefly  in  the  first  half  of  adult  hfe.    A  hereditary  tendency 
IS  sometimes  present.    The  most  important  cause  is  exposure 
to  cold,  and  for  this  reason  occupation  and  season  are 
mfluential.    A  single  exposure  may  not  only  cause  contrac- 
tion of  the  vessels  for  the  time  being,  but  may  produce  so 
profound  an  impression  on  the  vasomotor  system  that  it 
remains  for  a  long  time  morbidly  sensitive  to  the  influence 
of  cold.    Severe  emotion  and  malaria  are  also  causes 
Tuberculosis,  disease  of  the  heart  and  bloodvessels,  paroxvs- 
mal  hemoglobinuria,  sclerodermia,  and  various  neuroses 
may  be  associated  with  Raynaud's  disease. 

Pathology.— The  disease  appears  to  be  a  neurosis  charac- 
terised by  abnormal  excitability  of  the  vasomotor  centres  in 
the  cerebro-spinal  axis.  Its  phenomena  may,  however  be 
sometimes  mduced  by  a  poison  in  the  blood  acting  tem- 
porarily on  the  vasomotor  mechanism. 

Prognosis.-The  disease  does  not  cause  death,  but  in  severe 
cases  entails  great  suffering.  After  one  or  many  paroxysms 
of  local  cyanosis,  with  or  without  gangrene,  it  mav  subside 
partially  or  completely.  In  some  instances  the  tendency 
appears  to  be  lifelong,  but  even  after  suffering  severely 

ttoubfemThe  fTt^ '  ^  ^"^^^^        ^^^^  ~ 
Treatment.-This  aims  at  removing  tlie  vicious  habit 
acquTed  by  the  vasomotor  mechanism"  Everytrng  sho'dd 
be  done  to  postpone  the  occurrence  of  a  ijh  paroxysm 
Attention  must  therefore  be  given  to  clothing.^iet  "^t^e 

Txerdsrind  i^f  "'f  K^'        ^^"'^"^^      -<1-  -P°- 
exercise  and  if  need  be  medicines.    Quinine  should  be  tried 

m  periodic  and  malarial  cases.    Vasomotor  relaxants  su'h 
as  n.trog  ycerm,  deserve  a  trial,  though  they  are  often Tui 
successful.    Opium  should  be  freely  admin[stered  in    a  s 
of  gangrene.  teases 

Friction  of  the  cyanosed  part  should  be  employed  if  the 
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patient  can  stand  it.  The  faradic  or  galvanic  bath  should 
also  be  regularly  used.  The  bath  is  particularly  satisfactory 
because  a  large  extent  of  affected  skin  can  thus  be  treated 
at  one  time,  and  because  it  allows  the  current  to  be  applied 
to  parts  which  the  patient  could  not  allow  to  be  touched 
by  an  ordinary  electrode.  The  affected  portion  of  limb  is 
placed  in  a  basin  of  hot  salt  water  in  which  the  negative 
pole  of  the  galvanic  circuit  is  also  placed.  The  positive 
pole  is  applied  to  the  upper  part  of  the  limb  or  to  the  neck. 
The  current  should  be  the  strongest  that  the  patient  can 
comfortably  bear,  and  should  be  made  and  broken  or  re- 
versed frequently.  The  application  should  be  made  daily. 
Faradism  may  be  employed  in  a  similar  manner.  Another 
useful  measure  is  to  apply  an  elastic  bandage  to  the  limb 
so  as  to  drive  the  blood  in  it  towards  the  trunk.  After  one 
or  several  minutes  the  bandage  is  removed,  whereupon  the 
blood  tends  to  rush  into  the  part,  and  cause  flushing.  This 
method  also  should  be  employed  daily. 

Amputation  of  fingers,  etc.,  should  not  be  hastily  resorted 
to,  since  the  extent  to  which  apparently  dead  parts  will 
ultimately  recover  is  sometimes  remarkable. 

ii.  Erythromelalgia 

(Red  Neuralgia). 

This  is  a  rare  disease  characterised  by  intense  burning 
pain,  a  livid  red  colour  and  local  elevation  of  temperature  in 
the  peripheral  part  of  one  or  more  limbs.  The  skin  becomes 
tense,  hyperssthetic,  and  slightly  swollen.  The  veins  are 
enlarged,  and  the  arteries  throb  excessively.  The  condition 
is  induced,  or  if  persistent,  is  much  aggravated  by  letting 
the  part  hang  down,  or  by  exposing  it  to  heat.  Elevation, 
on  the  other  hand,  and  usually  also  a  cool  atmosphere, 
remove  it  for  the  time  being,  or  at  least  relieve  it. 

Erythromelalgia  may  occur  as  an  isolated  condition,  or  m 
association  with  structural  disease  of  the  nerves  or  spmal 
cord  The  most  constant  local  change  appears  to  be  chronic 
endarteritis,  but  this  may  be  a  secondary  lesion.  Some 
cases  recover,  while  others  remain  unchanged  or  become 
slowly  worse.    The  pathology  is  obscure. 
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The  treatment  consists  in  prolonged  rest  with  elevation 
of  the  part  and  the  local  application  of  cooling  and  anodyne 
agents. 

iii.  Angioneurotic  CEdema 

(Acute  Circumscribed  (Edema). 
Tliis  condition  is  characterised  by  the  sudden  appearance 
from  time  to  time  of  transient  localised,  cedematous  swell- 
ings.   Tliese  occur  on  the  eyelids  and  other  parts  of  the 
face,  the  hands,  genitals,  etc.    By  involving  the  larynx,  they 
are  occasionally  a  cause  of  death.    The  attacks  niay  recur 
every  few  weeks,  or  much  more  frequently,  and  are  com- 
monly associated  with  gastro-intest.Ll  disiurbance  The 
disease  may  be  mherited  through  several  generations,  and 
s  perhaps  akm  to  urticaria.    No  satisfactory  treatments 
known,  though  Osier  speaks  favourably  of  strychnine  in 
large^doses,  and  of  nitroglycerin  administered  during  "long 

iv.  Facial  Hemiatrophy 

(Facial  Atrophy). 

spe^cmc  fever''''n":  '"i^^^  *°  ^^e  face,  or  a 

1  o    aus    ea  '  he  T""""''^-    ^  ^  '^"^ever, 

no  cause  can  be  recognised.    It  generally  begins  before 

puberty  and  females  are  more  liable  than  mLs  T.ratl! 

diminution  m  size  of  one  side  of  the  face  may  be  the  first 

eX"  tdlh-  °'  '  r °^  pi:  and 

haff  oft;  face  "rh^™'"'""  "^^^  ^P-^^  over  the  entire 

The  facial  muscles  t  noTT    °  °^ 

bulk  throusMos  nf  f  g«"«^^te,  though  they  lose  in 

suppl  ed  by    he  fifth     '"^'T ''^^"^  '  '^'^t  the  muscles 

SenLtio„S„*Lp  L'bu't  '""J"""' 

In   rare  instanced  To  1        k  ""^^      "^^'^  P=^'"^- 
stances,  the  disease  becomes  bilateral.  Tlie 
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pathology  of  the  condition  is  obscure,  but  in  more  than  one 
case  an  interstitial  neuritis  of  the  fifth  nerve  has  been  found. 

Facial  hemiatrophy  is  incurable,  but  it  is  not  dangerous 
to  life  or  health. 

V.  Acromegaly.^ 

Definition. — A  chronic  disease  characterised  by  enlarge- 
ment of  the  bones,  especially  of  the  hands,  feet  and  face, 
and  usually  associated  with  changes  in  the  pituitary  body. 

Etiology. — The  disease  is  more  common  in  females  than  in 
males,  and  generally  commences  in  the  first  half  of  adult 
life. 

Morbid  Anatomy.— In  almost  every  case,  there  are  changes 
in  the  pituitary  body,  the  lesion  being  very  often  a  tumour. 
Thus  in  a  case  examined  by  myself,  there  was  a  round- 
celled  sarcoma  of  the  pituitary  body,  which  had  led  to 
erosion  of  the  neighbouring  bone,  deepening  of  the  middle 
fossa  of  the  base,  and  extensive  destruction  of  the  crura 
cerebri. 2  The  thyroid  gland  may  be  enlarged  or  atrophied, 
and  the  thymus  may  be  persistent  or  even  enlarged. 

Pathology.— It  has  been  supposed  that  acromegaly  is 
due  to  loss  or  perversion  of  the  assumed  internal  secretion 

of  the  pituitary  body. 

Symptoms.— The  bones  of  the  hands  and  feet  are  much 
enlarged.  The  bones  of  the  face  also  grow  in  size,  and  in 
particular  the  lower  jaw,  but  the  cranium  is  not  much 
altered.  The  cartilages  of  the  nose,  eyelids,  ears,  and 
larynx  may  be  thickened.  The  tongue  is  enlarged.  Spinal 
curvature  (kyphosis)  develops.  Amenorrhoea  is  an  im- 
portant early  symptom.  Temporal  hemianopia  and  ulti- 
mately blindness  may  result  from  pressure  on  the  optic 
chiasm.  Similarly  paralysis  of  the  limbs  may  result  from 
pressure  on  the  crura  cerebri.  Optic  atrophy  is  common. 
There  may  be  intense  headache,  and,  as  in  some  other  cases 
of  intracranial  tumour,  this  may  be  associated  with  the 

1  Described  by  Dr.  Pierre  Marie  in  1885. 

2  Tohnston  and  Monro,  Glasgow  Medical  Journal,  Augnst,  ibQ  . 
p  1 12     It  is  to  be  noted  that  disease  of  the  pituitary  body  does 
necessarily  give  rise  to  the  phenomena  of  acromegaly. 
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'  hydrocephalic  cry.'  The  disease  commonly  lasts  for  years. 
Myxoedema,  exophthalmic  goitre,  and  pancreatic  glycosuria 
are  occasional  complications. 

Treatment. — This  must  consist  chiefly  in  good  nursing 
when  the  patient  becomes  helpless,  and  in  giving  remedies 
for  the  relief  of  pain. 

vi.  Hypertrophic  Pulmonary  Osteo-arthropathy.^ 

This  is  a  chronic  condition  characterised  by  enlargement 
of  the  hands,  wrists,  feet,  and  ankles,  but  without  change 
in  the  head.  The  distal  phalanges  are  bulbous,  and  the 
nails  are  curved.  The  disease  is  met  with  chiefly  in  the 
subjects  of  chronic  lung  disease,  bronchitis,  emp37ema,  etc., 
and  it  may  undergo  considerable  improvement  if  the  primary 
condition  is  cured.  It  has  been  supposed  that  the  tissue 
changes  in  the  extremities  are  due  to  poisons  absorbed  from 
the  seat  of  disease  in  the  lungs,  giving  rise  to  a  sluggish 
periostitis.    Another  theory  is  that  they  are  tubercular. 

vii.  Osteitis  Deformans. 

In  this  rare  disease  there  are  changes  in  the  long  bones 
and  m  the  cranium.  The  long  bones  become  enlarged  and 
softened,  so  that  the  legs  become  curved  and  the  stature 
IS  shortened.  The  clavicles  become  prominent,  a  cervico- 
dorsal  kyphosis  develops,  and  the  cranium  undergoes  en- 
largement, while  the  face  is  unchanged. 

Diagnosis.— So  far  as  the  limbs  are  concerned,  the  long 
bones  suffer  most  in  osteitis  deformans,  the  hands  and  feet 
in  acromegaly,  and  the  wrists  and  ankles  with  the  hands  and 
feet  m  osteo-arthropathy.  The  face  suffers  in  acromegaly 
while  the  cranmm  almost  escapes.  The  cranium  suffers  in 
osteitis  deformans,  while  the  face  escapes.  In  osteo-arthro- 
pathy, both  face  and  cranium  escape. 

Osteitis  deformans  runs  a  chronic  course.    No  satis- 
factory treatment  is  as  yet  available. 

'  Described  by  Dr.  Pierre  Mario  in  1889. 
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i.  Thomsen's  Disease^ 

(Myotonia.    Myotonia  Congenita.    Transient  or 

Family  Myotonia). 

Etiology. — This  disease  is  often  hereditary,  and  affects 
several  members  of  a  family.  Thus  Thomsen,  after  whom 
it  is  named,  is  himself  a  sufferer,  and  it  has  existed  in  his 
family  for  at  least  five  generations.  The  affection  is  met 
with  in  both  sexes. 

Morbid  Anatomy  and  Pathology. — In  one  case  which  was 
examined  after  death,  no  changes  were  found  in  the  medulla, 
cord,  or  peripheral  nerves.  Hypertrophy  of  the  muscle 
fibres  and  increase  in  the  nuclei  of  the  sarcolemma  have 
been  observed.  It  has  been  commonly  held  that  the 
disease  is  a  functional  disorder  of  the  muscular  tissue  ; 
but  Gowers  has  suggested  that  the  morbid  functional  state 
may  be  shared  by,  or  even  primarily  seated  in,  the  motor 
cells  of  the  cord  or  cerebral  cortex.  The  disease  is  perhaps 
due  to  developmental  defect,  but  the  theory  of  auto-intoxica- 
tion of  the  muscle  tissue  has  been  put  forward. 

Symptoms.— These  are  usually  first  noted  in  childhood, 
and  are  then  due  to  a  congenital  tendency  ;  but  in  a  few  cases! 
the  disease  appears  to  be  acquired  at  or  after  puberty.  The 
characteristic  feature  of  the  affection  is  tonic  spasm  of  the 
muscles,  which  occurs  on  first  attempting  to  use  them  afterj 

1  Thomsen's  account  of  the  disease  was  pubUshed  in  1876,  anc 
was  the  means  of  making  it  well  known,  but  he  was  not  the  first  toj 
describe  it. 
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a  period  of  rest  ('  intention-spasm  ').  With  repeated  efforts, 
the  rigidity  at  last  passes  off,  and  the  vohmtary  use  of  the 
muscles  can  thereafter  be  easily  kept  up.  The  legs  usually 
suffer  most,  but  the  muscles  of  the  arms,  and  those  of 
mastication,  deglutition,  and  even  micturition  and  defeca- 
tion, may  be  hampered  by  the  same  kind  of  spasm. 

The  affected  muscles  are  often  enlarged  and  are  some- 
times, but  not  always,  stronger  than  is  normal.  They  are 
very  sensitive  to  mechanical  irritation,  so  that  a  slight  blow 
causes  a  localised  swelling  of  the  muscle.  They  also  show 
the  myotonic  reaction ,:—i^r2idism,  and  still  more  galvanism, 
cause  a  contraction  which  lasts  abnormally  long  ;  anodic 
contraction  is  often  obtained  as  readily  as  cathodic  ;  and 
while  the  galvanic  current  is  flowing,  wave-like  contractions 
may  be  seen  to  pass  from  the  cathode  to  the  anode. 

Sensation  and  the  superficial  reflexes  are  normal.  The 
deep  reflexes  are  normal  or  increased. 

Prognosis.— When  the  disease  has  fully  developed  it 
generally  persists  throughout  life.  Some  cases  remain 
slight,  even  though  they  begin  at  an  early  age. 

Treatment. -No  cure  for  the  disease  is  known,  but 
Thomsen  thmks  that  an  active  mode  of  life  tends  to  lessen 
the  annoyance  which  the  condition  entails. 

ii.  Myositis. 

Polymyositis  {dermatomyositis)  is  a  rare  disease  charac- 
terised by  acute  interstitial  inflammation  of  muscles,  with 
erythema  of  the  overlying  skin  and  cedema  of  the  sub- 
cutaneous tissue.  The  nerves  may  be  slightly  mvolved. 
The  condition  is  symmetrical  and  probably  due  to  a  poison 
n  he  blood,  as  m  the  case  of  polyneuritis.    The  symptoms 

S  mT'"uT'^""''  P^^^      the  muscles. 

Death  may  result  from  mvolvement  of  the  muscles  of  deglu- 
tition and  respiration.    The  affected  muscles  show  hyaline 
degeneration  of  their  fibres,  and  round-celled  inflltratL  o  ' 
t^:;-^^^^^^^^^^^  ^^-^^  to  exclude 

Myositis  OSSIFICANS  is  a  rare  disease  in  which  the  muscles 
are  the  seat  of  a  slow  progressive  fibrosis,  and  ultimately! 
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in  many  places,  of  ossification.  The  disease  begins  in  the 
muscles  of  the  back,  and  if,  as  occasionally  happens,  it 
spreads  to  the  limbs,  the  whole  body  may,  after  a  long  time, 
become  rigid  like  a  statue.  The  face  and  diaphragm 
usually  escape.  The  affection  begins  in  childhood,  and 
cannot  be  arrested  by  any  known  method  of  treatment. 

Neuromyositis  is  an  affection  most  often  confined  to  one 
arm,  and  characterised  by  tenderness  of  the  muscles,  but 
still  more  by  pain  on  contraction.  It  is  most  common  in 
elderly  people,  but  may  occur  in  young  subjects  as  a  sequel 
of  acute  rheumatism. 


iii.  Muscular  Dystrophy 

(Progressive  Muscular  Dystrophy.    Myopathy.  Pro- 
gressive Atrophic  Myopathy.    Primary  Progres- 
sive Myopathy.    Idiopathic  Muscular  Atrophy. 
Muscular  Abiotrophy). 
Pathology.— Muscular  dystrophy  is  the  collective  name 
given  to  a  disease  or  group  of  diseases  which  depend  on  i 
defective  power  of  development  in  the  tissue  from  which  the 
voluntary  muscles  are  derived.    The  developmental  power 
is  sufficient  for  the  growth  and  activity  of  the  muscles  for 
some  time  after  birth,  and  even,  it  may  be,  for  many  years  ; 
but  it  fails  at  length,  and  the  muscular  fibres  gradually 
succumb.    Strictly  speaking,  therefore,  the  disease  is  of 
congenital  origin,  and  this  fact  accounts  for  two  features 
by  which  it  is  characterised  ;  namely,  first,  a  tendency  to 
affect  several  members  of  a  family  (though  isolated  cases 
are  also  met  with) ;  and  secondly,  a  tendency  to  begin  before 
maturity  is  reached. 

While  the  nutrition  of  the  muscle  fibres,  is  failmg,  the 
interstitial  tissue  may  behave  in  various  ways.  In  some 
cases  it  increases  in  amount  to  such  an  extent  as  to  com- 
pensate for  the  loss  of  bulk  of  the  muscular  tissue ;  m  other 
cases,  any  increase  it  may  undergo  is  insufiicient  for  this 
purpose  ;  while  in  yet  other  cases,  as  Gowers  puts  it,  tn  , 
interstitial  growth  attains  a  special  luxuriance.  In  the  last 
variety,  fat  cells  develop  in  the  hypertrophied  fibrous  tissue, 
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and  the  muscle  as  a  whole,  m  spite  of  the  wasting  of  its 
contractile  fibres,  is  increased  in  bulk.  In  every  case,  how- 
ever, the  primary  change  is  degeneration  and  atrophy  of 
the  muscular  fibres. ^  It  is  true  that  some  of  these  fibres 
may  at  first  appear  to  be  abnormally  large,  but  many  are 
small,  and  in  the  long-run  atrophy  tends  to  overtake  them 
all.  The  wasting  is  naturahy  accompanied  by  weakness, 
and  according  to  the  change  which  takes  place  in  the  inter- 
stitial tissue,  the  weak  muscle  is  of  normal,  of  diminished, 
or  of  increased  size.  Even,  however,  where  the  interstitial 
growth  is  luxuriant  in  the  earlier  stages  of  muscular  atrophy, 
that  luxuriance  is  not  maintained  ;  and  when  the  muscle 
fibres  have  undergone  much  wasting,  the  fibrous  tissue  also 
fails,  so  that  in  advanced  stages  very  little  enlargement 
remains  even  in  parts  where  at  one  time  it  was  conspicuous. 

Morbid  Anatomy.— The  spinal  cord  and  the  nerves  have 
been  repeatedly  found  to  be  normal,  even  in  cases  of  long 
duration  and  severe  character.  Slight  changes  have  been 
discovered  in  a  few  instances,  but  these  are  attributed  by 
Gowers  to  the  prolonged  inaction  of  the  cord  and  the  spinal 
curvature. 

Etiology.— The  tendency  to  appear  in  several  members  of 
a  family  has  been  already  alluded  to.  Moreover,  the  disease 
may  run  through  several  generations.  In  the  case  of  the 
pseudo-hyper  trophic  variety,  the  usual,  though  not  in- 
variable arrangement  is  that  the  males  suffer  from  the 
disease,  while  the  females  transmit  it.  In  the  other  varieties, 
however,  the  sexes  suffer  almost  equally.  The  age  will  be 
alluded  to  in  connection  with  the  different  types  of  the 
disease. 

Varieties.— Three  principal  types  of  muscular  dystrophy 
require  separate  mention,  but  it  must  be  borne  in  mind 

'  This  teaching  of  Gowers  seems  the  most  satisfactory  explana- 
tion of  the  facts  It  has  been  suggested,  however,  that  the  con- 
genital defect  causes  the  increase  of  the  fat  and  fibrous  tissue,  and 
that  these  latter  cause  pressure-atrophy  of  the  muscle  fibres 
According  to  another  and  less  improbable  theory,  some  unknown 
trophic  disorder  influences  the  muscular  tissue  and  the  interstitial 
tissue  simultaneously. 
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that  there  is  no  definite  hne  of  demarcation  between 
them.i 

I.  PsEUDO-iiYPERTROPHic  MuscuLAR  PARALYSIS. — Ac- 
cording to  Gowers,  this  disease  is  from  four  to  seven  times 
as  common  in  males  as  in  females,  and  when  it  occurs  in 
females,  it  is  slighter  in  degree  and  later  in  development 
than  in  males.  In  one  third  of  the  cases,  the  symptoms  are 
first  noticed  when  the  child  tries  to  walk,  and  in  another 
third  at  the  age  of  from  four  to  six  years. 

The  weakness  or  awkward  use  of  the  lower  limbs  first 
attracts  attention.  The  child  has  a  difficult in  going 
upstairs,  falls  readily,  and  has  great  trouble  in  rising  again. 
Yet  on  examination,  the  weakened  muscles  appear  to  be 
well  nourished  and  probably  indeed  abnormally  large. 
Other  muscles  may  be  found  to  be  wasted  without  having 
ever  been  enlarged,  whilst  at  a  later  stage  the  muscles  which 
were  at  first  enlarged  may  become  wasted. 

The  muscles  which  are  most  apt  to  be  enlarged  are  those 
of  the  calves,  and  next  to  these  the  infraspinati.  Other 
muscles  which  are  often  changed  in  this  way  are  the  ex- 
tensors of  the  knee,  in  whole  or  in  part,  the  glutei,  the  lumbar 
muscles,  the  .supraspinatus,  the  deltoid,  and  to  a  less  extent 
the  triceps  and  biceps. 

The  tendency  to  atrophy  is  shown  in  a  remarkable  degree 
by  the  latissimus  dorsi  and  the  lower  part  of  the  pectoralis 
major.  The  serratus  magnus,  the  biceps,  the  flexors  of  the 
hip  and  the  flexors  of  the  knee  may  also  be  wasted. 

Other  muscles  escape,  viz.,  the  intrinsic  muscles  of  the 
hand,  and  usually  the  trapezius  and  rhomboids,  and  the 
muscles  of  the  face,  neck,  and  forearm. 

One  of  the  most  characteristic  results  of  the  weakness  in 
the  extensors  of  the  knees  and  hips  is  the  mode  of  rising 
from  the  floor  to  the  erect  posture.  The  patient  gets  on  to 
his  hands  and  knees,  and  then  extends  the  latter  so  that  he 
rests  on  his  hands  and  toes.    He  next  moves  his  hands 

1  Under  the  title  of  '  Distal  Myopathy  '  Gowers  has  described  a 
variety  in  which  the  distal,  but  not  the  proximal  parts  of  the  limbs 
are  involved,  the  upper  part  of  the  face  being  also  affected  {British 
Medical  Journal,  July  12,  1902,  pp.  90,  91)- 
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gradually  nearer  to  his  toes,  and  then  suddenly  transfers 
first  one  hand  and  then  the  other  from  the  ground  to  the 
thigh  just  above  the  knee.  Thereafter  he  gradually  moves 
each  hand  further  and  further  up  the  corresponding  thigh, 
till  at  last,  by  suddenly  throwing  his  shoulders  back,  he  jerks 
himself  into  the  erect  posture. 

The  weakness  in  the  calf-muscles  is  seen  in  the  inability 
to  stand  on  tiptoe.  The  weakness  of  the  spinal  muscles  is 
manifested  in  the  development  of  spinal  curvature.  In  the 
sitting  posture,  there  may  be  kyphosis  involving  the  whole 
length  of  the  spine  ;  and  in  the  erect  posture,  there  is  lordosis 
m  the  lumbar  region  with  compensatory  kyphosis  higher  up. 
The  patient  stands  with  his  feet  separated,  and  his  shoulders 
thrown  back.    His  gait  is  waddling. 

The  knee-jerks  and  cutaneous  reflexes  diminish  and  dis- 
appear just  as  the  muscles  on  which  they  depend  become 
feeble.  Similarly  the  response  of  the  muscles  both  to  -al- 
vanism  and  to  faradism  is  gradually  lost  as  the  muscular 
hbres  disappear.  Contraction  of  the  fibrous  tissue  in  the 
affected  calf-muscles  produces  talipes  equinus  ;  but  at  a  late 
stage  contracture  may  develop  in  relatively  strong  muscles 
owmg  to  loss  of  opposition  of  the  feeble  muscles.  Lateral 
curvature  of  the  spine  may  appear  as  a  later  deformity  in 
consequence  of  the  weakness  of  the  muscles  of  the  back 
Fibrillary  tremor  does  not  occur  in  the  affected  muscles 
bensation  and  the  sphincters  escape. 

Diagnosis.-The  occurrence  of  the  disease  in  early  life  and 
in  several  members  of  a  family,  is  very  suggestive  of  muscu- 
lar dystrophy.  As  Gowers  has  pointed  out,  the  combination 
of  enlargement  of  the  infraspinatus  with  wasting  of  the 
latissimus  dorsi  and  the  lower  part  of  the  pectoralis  major 
points  strongly  to  pseudo-hypertrophic  paralysis.  The 
enlargement  of  the  calf-muscles,  and  the  mode  of  rising  from 
he  floor  are  also  important.  Cerebral  d^pleg^a  is  easHy 
distmguished  by  the  muscular  spasm,  the  exaggerated 

Prognosis.--The  disease  is  a  progressive  one  and  gives  rise 
to  mcreasing  disability.    When  the  patient  becomes  unabL 
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to  use  the  muscles  voluntarily,  the  weakness  and  wasting 
make  rapid  progress.  The  patient  seldom  attains  the  age  of 
twenty,  death  being  commonly  due  to  bronchitis  or  pneu- 
monia. In  a  few  of  the  anomalous  cases  which  begin  late, 
the  disease  becomes  stationary  before  reaching  its  last  stage. 

Treatment. — Drugs  cannot  arrest  the  disease,  but  it  is 
justifiable  to  give  drugs  of  the  class  of  nervine  tonics.  It 
is  doubtful  if  electricity  and  massage  are  by  themselves  of 
any  great  use  ;  but  voluntary  exercise  of  the  muscles  is  of 
immense  service  in  retarding  the  progress  of  the  affection, 
and  should  be  regularly  carried  out.  Fatigue,  however, 
must  be  avoided.  Tenotomy  should  be  carried  out  in  every 
case  where  it  will  allow  the  continued  use  of  muscles  which 
otherwise  would  fall  into  disuse.  In  advanced  stages,  great 
care  must  be  taken  to  avert  pulmonary  disease. 

2.  Juvenile  Type  of  Idiopathic  Muscular  Atrophy 
(Erb).— This  variety  of  muscular  dystrophy  generally 
shows  itself  about  puberty,  and  usually  affects  individuals 
of  both  sexes  in  a  family.  The  wasting  begins  in  the 
muscles  of  the  upper  arm  and  shoulder  girdle,  and  after- 
wards attacks  those  of  the  trunk,  pelvic  girdle  and  thigh. 
Among  the  muscles  most  liable  to  suffer  are  the  biceps, 
triceps,  supinator  longus,  pectoralis  major,  latissimus, 
serratus,  trapezius,  trunk  muscles,  glutei  and  quadriceps 
extensor.  The  intrinsic  muscles  of  the  hand,  the  muscles 
of  the  face,  and,  as  a  rule,  the  deltoid,  supraspinatus  and 
infraspinatus,  escape.  Spinal  curvature  is  one  of  the  varied 
results  of  this  disease. 

Diagnosis.— The  commencement  in  early  hfe  and  the 
occurrence  in  several  members  of  a  family  make  spinal 
muscular  atrophy  improbable.  The  escape  of  the  intrinsic 
muscles  of  the  hand  and  of  the  deltoid,  and  the  absence  of 
fibrillary  tremor,  suggest  muscular  dystrophy  and  not  spinal 
muscular  atrophy.  When  the  trapezius  is  affected,  as  is 
frequently  the  case,  it  suffers  in  its  whole  extent ;  whereas  in 
progressive  spinal  muscular  atrophy,  its  upper  part  escapes. 

Prognosis.— The  prognosis  is  not  nearly  so  grave  m  thi 
disease  as  in  pseudo-hypertrophic  paralysis,  and  the  patien 
may  survive  for  many  years. 
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Treatment. — This  is  similar  to  that  which  was  recom- 
mended for  the  pseudo-hypertrophic  disease. 

3.  Facio-scapulo-humeral  type  of  Idiopathic  Mus- 
cular Atrophy  (Landouzy  and  Dejerine)  or  Infantile 
Type  (Duchenne). — This  variety  may  commence  in  child- 
hood or  at  puberty,  and  usually  affects  first  the  orbicularis 
palpebrarum  and  orbicularis  oris.  It  may  spread  to  almost 
all  the  muscles  of  the  face,  producing  the  '  myopathic  facies,' 
but  it  spares  the  ocular  muscles  and  the  tongue.  It  also 
extends  to  the  shoulder  girdle  and  upper  arm,  and  to  the 
trunk  and  lower  limbs. 

Diagnosis.— What  has  been  said  with  regard  to  the 
diagnosis  of  the  other  types  of  muscular  dystrophy  is  to  a 
great  extent  applicable  here.  When  the  orbicularis  oris  and 
orbicularis  palpebrarum  are  affected,  the  absence  of  paralysis 
of  the  tongue  and  of  the  ocular  muscles  respectively  points 
against  disease  of  the  twelfth  and  third  nuclei. 

Prognosis. — This  is  less  serious  than  in  pseudo-hypertro- 
phic paralysis.  Cases  which  begin  in  childhood  are  less 
favourable  than  those  which  begin  after  puberty. 

Treatment.— This  is  the  same  as  for  the  other  varieties  of 
muscular  dystrophy. 


iv.  Peroneal  Type  of  Muscular  Atrophy 

(Peroneal  Type  of  Family  Amyotrophy.  Neuritic 
Muscular  Atrophy.  Progressive  Neural  Mus- 
cular Atrophy). 

Etiology.— This  disease,  like  muscular  dystrophy,  gener- 
ally begins  in  early  life,  and  may  also  run  in  families  and  be 
mherited.  But  it  differs  from  muscular  dystrophv  in  the 
muscles  which  it  attacks,  and  in  sometimes  following  measles 
and  being  associated  with  evidences  of  neuritis.  It  is  more 
common  in  males  than  in  females. 

Symptoms.— The  wasting  is  first  noticed  in  the  long 
extensors  of  the  toes  or  in  the  peronei,  though  it  is  possible 
that  It  may  have  existed  still  earlier  in  the  intrinsic  muscles 
of  the  foot.  The  atrophy  tends  to  spread  to  the  anterior 
tibial  muscles,  and  perhaps  to  the  calf-muscles,  so  that  the 
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leg  is  wasted  below  the  knee.  In  the  course  of  some  years 
it  invades  the  intrinsic  muscles  of  the  hand,  and  afterwards 
those  of  the  forearm,  so  that  the  distal  halves  of  the  four 
limbs  are  now  wasted.  Later  on  the  atrophy  may  even 
involve  the  proximal  segments  of  the  limbs  and  the  limb- 
girdles.  The  face  does  not  suffer.  Double  club-foot 
{talipes  varus  or  pes  cavus)  is  very  apt  to  occur.  The 
atrophy  is  often,  but  not  invariably  symmetrical.  Fibrillary 
contractions  and  the  reaction  of  degeneration  are  occasionally 
present.  There  may  also  be  pain  and  impairment  of 
sensation. 

Pathology  and  Morbid  Anatomy. — The  pathology  of  this 
disease  is  obscure,  but  peripheral  neuritis,  and  also  sclerosis 
of  the  posterior  columns,  and  to  a  less  extent  of  the  lateral 
columns  of  the  spinal  cord,  have  occasionally  been  observed. 

Diagnosis. — The  peroneal  type  of  muscular  atrophy  is 
distinguished  from  chronic  spinal  muscular  atrophy  by  the 
age  of  onset,  the  distribution  of  the  wasting,  and  the  club- 
feet. It  is  distinguished  from  muscular  dystrophy  by  the 
distribution  of  the  wasting,  and  the  frequent  presence  of 
fibrillary  twitching. 

Prognosis. — Cure  .cannot  be  expected,  but  arrest  of  the 
disease  may  take  place  at  any  stage,  either  temporarily  or 
permanently. 

Treatment.— No  cure  is  known,  but  strychnine  should  be 
given  hypodermically,  and  massage  and  galvanism  should 
also  have  a  fair  trial. 

V.  Arthritic  Muscular  Atrophy. 

When  a  joint  is  the  seat  of  either  acute  or  chronic  inflam- 
mation, the  muscles  which  act  upon  it,  and  especially  the 
extensors,  undergo  wasting.  The  mechanism  appears  to  be 
a  reflex  one,  the  trophic  cells  in  the  cord  which  preside  over 
the  nutrition  of  the  muscles  being  influenced  by  afferent 
impulses  from  the  diseased  joint. 

The  wasting  may  persist  for  a  considerable  time  after  the 
joint  has  recovered,  and  in  that  case,  electricity  and  massage 
should  be  employed  locally,  while  strychnine  is  to  be  ad- 
ministered internally. 


SECTION  X 
DISEASES  OF  THE  SKIN 


ELEMENTARY  LESIONS. 


In  cases  of  skin  disease,  the  elementary  lesions  are  those 
which,  taken  collectively,  constitute  the  eruption.  They  are 
either  primary  or  secondary.  Primary  lesions  are  the  first 
signs  of  disease  at  the  part  where  they  are  observed 
Secondary  lesions  follow,  and  are  secondary  to  other  lesions 
Certain  lesions,  such  as  ha^morrhages  and  macules,  may  be 
either  primary  or  secondary. 

Macules  {maculce)  are  spots  or  stains  due  to  pigmentation 
as  m  freckles  or  after  hcemorrhage.  They  do  not  disappear 
when  pressure  is  applied  to  them,  and  in  this  way  redness 
due  to  stammg  may  be  distinguished  from  redness  due  to 
excessive  fulness  of  the  cutaneous  vessels.  Macules  may  be 
primary,  as  in  freckles  (lentigo)  ;  or  secondary,  as  in  the 
copper-coloured  pigmentation  often  left  by  syphilitic  lesions 
and  the  staining  which  follows  an  ecchymosis 

Pai>ules  {fapulcB)  or  pimples  are  little  solid  elevations  of 
the  size  of  a  pin-head  or  rather  larger. 

Nodules  {nodulcB),  formerly  called  tubercles,  are  solid  eleva- 
tions of  the  skm  of  a  larger  size  than  papules. 

Wheals  ipomphi^)  are  rounded  elevations  due  to  acute 
inflammatory  edema,  and  often  of  very  brief  duration.  In 
many  cases  the  centre  is  pale  owing  to  compression  of  the 

string  b«^^  ^^^^^-^^  (-^--^)'  after 


^  TTo/zc/jos  =  blister. 
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Vesicles  (vesiculcB)  are  very  small  blisters  with  clear  liquid 
contents.  The  smaller  sizes  of  vesicles  such  as  are  seen  in 
sudamina  are  described  as  miliary.  I-arger  ones,  such  as 
are  seen  in  herpes  zoster,  are  called  phlyctenular. 

Blehs  {bullce)  or  blisters  are  much  larger  than  vesicles,  but 
vary  greatly  in  size.  They  may  be  tense  or  flaccid.  Their 
contents  may  be  serous,  bloody,  or  purulent.  Bullae  are 
specially  characteristic  of,  though  not  confined  to,  pemphigus. 

Pustules  {pustulcB)  are  like  vesicles,  but  have  purulent 
contents. 

Hcemorrhages  vary  greatly  in  size,  and  undergo  changes  in 
colour  with  the  lapse  of  time.  Small  ones  which  resemble 
flea-bites  are  called  petechicB.  Larger  patches  are  called 
ecchymoses.  Primary  haemorrhages  are  seen  in  purpura 
simplex.  Secondary  haemorrhages  occur  in  the  spots  of 
typhus  fever,  and  often  in  the  lesions  of  erythema  multi- 
forme. 

Excoriations  (excoriationes)  or  abrasions  result  from  loss  of 
a  greater  or  less  part  of  the  thickness  of  the  epidermis.  The 
raw  surface  pours  out  a  serous  fluid  which  dries  into  crusts. 
No  scar  is  left. 

Ulcers  {ulcer a)  or  sores  result  from  suppuration,  or  from 
necrosis  of  tissue.  They  involve  the  true  skin,  and  some- 
times the  deeper  tissues  ;  and  when  they  heal,  scars  remain. 

Scars  {cicatrices)  consist  of  fibrous  tissue  covered  by  epi- 
thelium.   The  true  skin,  hair  follicles,  and  glands  are  absent. 
Scars  are  often  red  or  livid  when  recent,  but  they  ulti 
mately  become  white. 

Fissures  {rimcB,  rhagades),  chaps  or  hacks,  are  apt  to  occu 
where  the  elasticity  of  the  skin  is  lost,  especially  if  the  part  is 
always  moving,  as  in  the  case  of  the  lips  or  the  back  of  the 
hands  in  cold  weather.  -.i  r  i 

Scales  {squamce)  consist  mainly  of  masses  of  epithelial 
cells  thrown  off  by  an  abnormal  kind  of  desquamation. 
When  the  scales  are  very  fine,  as  in  tinea  versicolor,  the 
desquamation  is  described  as  farinaceous  ;  when  they  are 
branny,  as  in  measles,  it  is  furfuraceous  ;  when  they  aie 
very  large,  as  on  the  hands  after  scarlet  fever,  it  is  mem- 
branaceous. 
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Crusts  {cmstce)  or  scabs  consist  of  dried  secretion,  often 
mixed  with  epithelial  cells  and  dust.  The  secretion  may  be 
serous,  bloody,  or  purulent. 

Hyper cemia  or  congestion  may  be  active  or  passive.  A ctive 
hypercTemia  may  be  due  to  vasomotor  relaxation,  or  it  may 
be  the  early  stage  of  inflammation.  The  skin  is  likely  to  be 
bright-red  in  colour.  In  passive  hyperasmia  the  circulation 
is  abnormally  sluggish,  and  the  skin  is  livid.  In  both  forms 
pressure  on  the  skin  causes  local  pallor ;  when  the  pressure 
is  removed,  the  colour  returns  quickly  in  active  hypersemia, 
but  only  slowly  in  the  passive  variety. 

CLASSIFICATION. 

A  convenient  practical  classification  is  that  adopted  by 
McCall  Anderson  in  his  '  Treatise  on  Diseases  of  the  Skin  '  1 ; 
but  only  a  general  outline  of  the  arrangement  need  be  given 
liere  : 

A.  Functional  Affections. 
I.  Affections  of  the  skin. 
II.  Affections  of  the  hair. 

III.  Affections  of  the  sebaceous  glands. 

IV.  Affections  of  the  sudoriparous  glands. 

B.  Organic  Affections. 
I.  Inflammations. 
II.  New  formations  and  tumours. 

III.  Haemorrhages. 

IV.  Diseases  produced  by  uniform  causes. 

{a)  Parasitic  affections. 

(1)  Due  to  vegetable  parasites. 

(2)  Due  to  animal  parasites. 
{h)  Syphilitic  affections. 

(c)  Tubercular  affections. 
{d)  Eruptive  fevers. 

Of  the  diseases  which  are  included  in  one  or  other  of  the 
groups  above  named,  many  have  been  already  described. 

^  Second  Edition,  1894. 
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Thus  purpura,  which  belongs  to  the  haemorrhages,  is  dealt 
with  in  Section  IV.  (p.  358).  Cutaneous  affections  due  to 
animal  parasites  will  be  considered  along  with  other  affec- 
tions of  similar  origin  in  Section  XII .  Syphilitic  and  tuber- 
cular affections,  and  the  eruptive  fevers,  have  been  described 
in]^Section  I. 


A.  FUNCTIONAL  AFFECTIONS. 

i.  Affections  of  the  Skin. 

I.  Pruritus. 

Pruritus  is  a  functional  disorder  of  the  skin  characterised 
simply  by  itching,  without  any  eruption  unless  that  due  to 
scratching.    It  may  be  localised  or  general. 

The  localised  form  includes  pruritus  ani  and  pruritus  geni- 
talium.  Pruritus  ani  may  be  caused  in  children  by  intestinal 
worms.  In  elderly  people  it  may  be  due  to  congestion  of 
the  rectum,  but  it  seems  more  frequently  to  be  a  pure 
neurosis.  Pruritus  of  the  genitals  is  especially  common  in 
women,  and  may  be  a  source  of  intense  suffering.  It  may 
be  connected  with  glycosuria,  and  whenever  it  is  complained 
of,  the  urine  ought  to  be  examined  for  sugar.  The  itching 
may,  however,  be  reflex,  or  due  to  eczema  or  some  other 
cause. 

Generalised  pruritus  is  frequently  a  phenomenon  of 
jaundice.  It  may  also  be  due  to  cold  weather  {pruritus 
hiemalis),  and  it  sometimes  occurs  in  elderly  people  as  a 
persistent  affection  without  obvious  cause  {pruritus  senilis). 
It  is  occasionally  induced  by  the  taking  of  drugs,  such  as 
opium. 

Diagnosis  and  Treatment.— It  is  necessary  first  to  exclude 
scabies,  pediculosis,  urticaria,  and  all  other  organic  causes 
of  itching.  Glycosuria,  if  present,  must  have  appropriate 
treatment.  If  none  of  these  conditions  is  present,  any  local 
or  reflex  disorder  which  might  cause  pruritus  must  be 
removed,  if  possible.  If  the  itching  persists,  nerve  tonics 
should  be  tried,  such  as  strychnine,  arsenic,  and  phosphorus ; 
and  nerve  sedatives  such  as  valerian,  atropine  and  phena- 
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zone.  Simple  warm  baths,  bran  baths,  and  alkaline  baths 
should  be  used,  and  pilocarpine  may  occasionally  be  given 
hypodermically.  The  affected  parts  should  be  sponged  with 
a  lotion  of  carbolic  acid  (2  per  cent.),  or  of  liquor  picis  car- 
bonis  or  liquor  carbonis  detergens  (i-i  per  cent.).  In  trouble- 
some pruritus  of  the  genitals  a  solution  of  silver  nitrate 
(1-4  per  cent.)  may  be  applied. 

2.  Atrophy  of  the  Skin  (Atrophia  Cutis). 

General  atrophy  of  the  skin  takes  place  in  old  people  along 
with  atrophy  of  other  tissues  {senile  atrophy). 

A  common  form  of  atrophy  is  that  which  occurs  over  the 
abdomen  and  breasts  of  pregnant  women,  and  over  the 
abdomen  in  ascites.  Wavy,  scar-like  lines  {line^B  albicantes) 
with  a  whitish,  mother-of-pearl  appearance  are  thus  pro- 
duced. Similar  lines  {strice  atrophiccB)  may  develop  on  the 
buttocks,  thighs  and  shoulders  in  either  sex.  A  rapid 
development  of  cutaneous  atrophy  is  occasionally  witnessed 
m  connection  with  an  attack  of  acute  disease.i  In  rare  cases 
atrophy  of  the  skin  appears  in  spots  [maculce  atrophiccB) 
instead  of  streaks.  Streaks  of  atrophy  may  be  felt  as  fur- 
rows even  more  easily  than  they  are  seen. 

Morbid  Anatomy.-In  atrophy  of  the  skin  the  papillary 
ayer  is  completely  wasted,  and  the  epidermic,  vascular  and 
tatty  tissues  are  reduced  in  bulk. 


3-  Pigmentary  Anomalies. 

Albinism  is  congenital  absence  of  pigment  from  the  skin 
liair  and  eyes.    The  hair,  therefore,  is  white,  and  the  eyes  are 
pink.    The  condition  may  run  in  families.    The  individual 
suffers  from  intolerance  of  light,  and  nystagmus  may  be 
present.    Albinism  is  common  among  the  lower  animals 

LbNTiGo  {ephcks,  fyeckks)  occurs  specially  in  individuals 
witfi  fair  or  red  hair.  It  is  most  marked  on  exposed  parts 
and  is  mtensified  by  exposure  to  a  bright  sun.  Freckles  are 
rarely  seen  m  the  first  five  years  of  life,  but  I  have  counted  a 
large  number  on  the  face  of  a  fair-haired  boy  of  less  than  a 
^  Monro,  Brit.  Med.  Jour.,  May  27,  1.05,  p.  1144  et  s.,. 
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year  and  a  half.  The  yellow  or  yellowish-brown  spots  are 
familiar  to  all. 

Treatment. — Freckles  are  by  no  means  disfiguring,  and  are 
sometimes  the  very  reverse  ;  but  if  local  treatment  is  desired, 
those  measures  may  be  tried  which  are  recommended  for 
chloasma  (see  below). 

Chloasma  occurs  in  larger  patches  than  lentigo.  It  is  a 
yellow  or  brown  discoloration  which  appears  on  the  forehead 
or  neck  of  women,  especially  in  pregnancy,  but  also  in  con- 
nection with  various  disturbances  of  the  sexual  organs 
{cMoasma  uterinum).  This  pigmentary  disorder  is  not  ob- 
served before  puberty,  and  does  not  persist  after  the 
climacteric. 

Treatment. — It  may  be  sufficient  to  rectify  any  uterine 
or  other  disorder  ;  but  if  local  measures  are  found  necessary, 
the  part  may  be  sponged  twice  daily  with  a  lotion  of  corro- 
sive sublimate  (gr.  ii.  in  gi.),  or  of  sodium  hyposulphite 
(gr.  XV.  to  Ix.  in  §i.). 

Melasma  Caloricum  {ephelis  ah  igne)  is  the  dark-brown 
marbling  which  is  seen  on  the  front  of  the  legs,  and  some- 
times on  the  back  of  the  wrists,  of  invalids  who  are  con- 
stantly sitting  in  front  of  the  fire. 

Leucoderma  {vitiligo)  is  characterised  by  the  develop- 
ment of  well-defined,  rounded,  white  areas  which  differ  from 
the  rest  of  the  skin  in  nothing  except  colour.    They  are 
usually  surrounded  by  abnormally  dark  skin  which  graduaU 
merges  into  the  neighbouring  normal  skin.    The  patche- 
vary  greatly  in  size.    The  individual  has  thus  a  piebal 
appearance.    When  hairy  parts  are  involved,  the  hai 
growing  from  non-pigmented  skin  is  itself  non-pigmented 
There  is  no  constitutional  disturbance.    Tlie  disease  i 
common  in  dark  races,  but  slight  forms  are  frequently  me 
with  in  this  country. 

Treatment. — No  cure  is  known.    Nervine  tonics  may  b 
given,  and  an  attempt  may  be  made  to  modify  the  pigmenta 
tion  of  the  skin  by  the  local  application  of  a  mercurial  lotion 
as  recommended  for  chloasma. 
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ii.  Affections  of  the  Hair. 
I.  Alopecia  (Baldness). 

Baldness  is  in  rare  cases  congenital.  It  is  a  common 
senile  change  {alopecia  senilis),  and  often  develops  prema- 
turely in  males,  being  no  doubt  promoted  by  the  pressure  of 
the  hat.  Thinning  of  the  hair  (alopecia  simplex)  is  a  common 
result  of  acute  fevers,  and  especially  of  syphilis. 

Treatment. — The  treatment  of  any  of  these  forms  of  prema- 
ture baldness  includes  the  internal  administration  of  tonics 
such  as  arsenic,  strychnine  and  iron  ;  and  the  application  of 
some  preparation  of  cantharides  as  a  local  stimulant  {e.g., 
aceti  cantharidis  gss,  ol.  ricini  sp.  rosmarini  ad  gvi.). 
Some  benefit  may  be  obtained  from  free  sweating  induced 
every  other  night  by  a  hot  bath,  a  hot  drink,  and  a  pill  of 
pilocarpine.  The  head  should  be  frequently  washed,  dried 
and  then  brushed  till  the  scalp  is  reddened. 

2.  Alopecia  Areata  (Tinea  Decalvans.  Porrigo 
Decalvans.    Area  Celsi). 

This  affection  is  characterised  by  a  rapid  shedding  of  all 
the  hairs  from  well-defined  patches  of  skin.  These  are  left 
perfectly  bare,  smooth  and  white.  The  disease  affects  chiefly 
the  scalp,  but  may  attack  other  hairy  parts.  It  is  often  very 
limited,  but  occasionally  it  involves  every  hair  on  the  body. 
It  attacks  individuals  of  either  sex  and  at  any  age. 

Pathology.— Different  opinions  are  held  on  this  question. 
Some  writers  maintain  that  the  disease  is  parasitic,  but  the 
evidence  seems  clearly  to  show  that  in  many  cases  it  is  a 
trophoneurosis. 

Diagnosis.— /^zwgze/om  may  be  difiicult  to  distinguish  from 
alopecia  areata  if  the  hairs  fall  out  rapidly,  and  without 
breaking  off  as  they  usually  do.  In  such  cases  it  may  be 
possible  to  detect  a  few  stumps  containing  the  ringworm 
fungus,  and  the  disease  may  also  have  attacked  other 
children  in  the  same  school  or  household. 

Prognosis.— Recovery  is  the  rule,  but  it  is  apt  to  be  slow, 
and  the  new  hair  may  long  remain  white. 
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Treatment. — This  is  similar  to  that  of  premature  baldness, 
but  the  lotion  may  be  stronger  ;  e.g.,  acetum  cantharidis 
diluted  with  one  or  two  parts  of  spirit.  Or  liniment  of 
ammonia  may  be  thoroughly  rubbed  in.  The  constitutional 
state  should  receive  attention. 

3.  HiRsuTiEs  (Hypertrichosis). 

Hirsuties  is  chiefly  of  importance  as  occurring  in  the  form 
of  a  rudimentary  moustache  or  beard  in  women. 

If  treatment  is  desired,  the  best  is  destruction  of  the 
papillai  of  the  hairs  by  electrolysis.  The  needle  is  connected 
with  the  negative  pole,  and  is  passed  down  to  the  bottom 
of  the  follicle.  A  current  of  from  i  to  3  milliamperes  is  then 
allowed  to  flow  for  about  a  quarter  of  a  minute. 

4.  Fragilitas  Crinium  and  Trichorexis  Nodosa. 

Fragilitas  crinium  or  abnormal  brittleness  of  the  hairs, 
and  trichorexis  nodosa  or  a  beaded  condition  of  the  hairs 
require  only  to  be  mentioned  in  this  work. 

5.  Canities  (Greyness  of  the  Hair). 

Greyness  of  the  hair  is  due  to  lack  of  pigment  in  the  hair. 
It  may  be  congenital  or  acquired,  local  or  general.  Com- 
plete congenital  canities  is  seen  in  albinism.  Greyness  is  a 
normal  senile  change,  but  often  occurs  prematurely.  In  rare 
cases  it  develops  in  a  single  night  under  the  influence  of 
intense  emotion,  and  localised  greyness  may  appear  in  con- 
nection with  chronic  neuralgia. 

iii.  Affections  of  the  Sebaceous  Glands. 
I.  Comedo  (Blackhead.    Grub.  Worm). 
Comedo  is  a  hair  follicle  distended  with  inspissated 
sebaceous  matter,  in  the  midst  of  which  there  are  epithelial 
cells,  fine  hairs,  and  sometimes  Acarus  {demodex  or  steato- 
zoon)  folliculorum  or  the  pimplc-mitc.     The  duct  of 
sebaceous  gland  usually  opens  into  the  constricted  neck 
a  Imir  follicle,  and  obstruction  may  thus  easily  take  place. 
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Comedo  is  most  common  at  and  after  puberty,  and  is  seen 
chiefly  on  the  face  and  upper  part  of  the  trunk.  The  lesion 
appears  as  a  black  and  often  slightly  elevated  spot.  The 
thick  sebum  which  may  be  squeezed  out  is  whitish  except  at 
the  outer  end  where  it  was  exposed  to  dust. 

Treatment. — The  comedones  must  be  removed  by  the 
finger-nails,  by  a  watch-key,  or  by  a  special  scoop.  It  is 
sometimes  desirable  to  use  in  addition  stimulating  local 
measures,  such  as  are  employed  in  the  treatment  of  acne. 
The  affected  parts  should  be  thoroughly  scrubbed  once  a 
day  with  soft  soap  and  hot  water. 

2.  Milium  (Grutum.    Strophulus  Albidus). 

MiHum  is  a  very  smaU,  round,  white  tumour,  situated 
immediately  under  the  cuticle,  and  due  to  accumulation  of 
sebaceous  matter  inside  a  sebaceous  gland.  (In  comedo, 
the  accumulation  is  in  the  hair  follicle.)  Milium  is  most 
common  on  the  eyelids,  penis  and  scrotum. 

If  treatment  is  demanded,  the  superficial  wall  of  each 
mihum  should  be  punctured,  and  the  contents  should  then 
be  squeezed  out. 


3-  Seborrhcea  (Steatorrhcea.   Stearrhcea.  Acne 

Sebacea). 

Seborrhcea  is  an  excessive  secretion  of  sebaceous  matter. 
1  wo  principal  forms  have  been  recognised,  but  the  tendency 
now  especially  among  the  followers  of  Unna,  is  to  regard 
the  dry  variety  as  a  form  of  eczema. 

(1)  Seborrhcea  oleosa  {steatorrhcea  oleosa)  is  most  often 
seen  on  the  face,  and  especially  the  nose,  which  looks  and 
feels  oily.  Dust  readily  adheres  to  the  greasy  surface. 
Accorchng  to  Sabouraud,  this  condition,  as  well  as  acne 
and  alopecia  IS  due  to  infection  of  the  sebaceous  follicles 
by  a  minute  bacillus. 

(2)  Seborrhcea  sicca  {steatorrhcea  sicca)  is  chiefly  seen  on 

'""^''''^  ^^^^  eyebrows,  and  is  character- 
sed  by  the  production  of  thin  whitish  scales,  which  as 
tliey  dry,  fall  off  in  the  form  of  scurf  or  dandruff.    The  hatr 
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often  falls  from  the  affected  part  in  great  quantity.  See 
later  (Seborrhoeic  Eczema). 

Seborrhoea  also  attacks  the  face  (5.  faciei).  It  likewise 
occurs  under  the  prepuce  in  the  male  and  between  the  labia 
in  the  female  {S.  genitalium)  ;  and  when  cleanliness  is 
neglected,  the  sebaceous  matter  is  apt  to  decompose  and 
give  off  an  offensive  odour,  in  addition  to  irritating  the  parts. 

Diagnosis. — The  skin  under  the  scales  is  less  red  than  in 
ordinary  eczema.  In  eczema  the  eruption  is  seldom  con- 
fined to  the  hairy  scalp,  itching  is  present,  and  there  is 
often  a  history  of  leeting. 

In  lupus  erythematosus,  the  crusts  are  more  adherent, 
there  is  more  pain  and  irritation,  and  cicatricial  changes  are 
produced. 

Treatment. — Appropriate  measures  must  be  used  to  re- 
move anaemia,  uterine  disease,  or  any  other  general  or 
organic  disorder  which  may  be  present.  In  dry  seborrhoea 
the  crusts  must  be  first  removed  by  soaking  with  olive  oil, 
and  covering  with  flannel  and  gutta-percha  tissue  ;  the  oil 
and  softened  crusts  are  washed  off  on  the  following  day  with 
soap  and  water.  In  both  dry  and  moist  forms,  after  the 
skin  has  been  thoroughly  cleansed,  some  greasy  preparation 
such  as  zinc  ointment  is  to  be  applied.  The  cleansing  and 
anointing  may  be  repeated  daily. 

iv.  Affections  of  the  Sweat  Glands. 

1.  Anidrosis  or  absence  of  sudoriparous  secretion,  is 
observed  in  connection  with  various  diseases  such  as  diabetes, 
wasting  conditions,  and  ichthyosis.  In  some  individuals  it 
exists  as  a  natural  peculiarity. 

The  treatment  is  generaUy  that  of  the  cause. 

2.  Hyperidrosis  [ephidyosis)  is  a  symptom  of  various 
diseases  such  as  rheumatic  fever  and  phthisis.  It  may 
accompany  the  critical  fall  of  temperature  in  pneumonia, 
etc.  In  some  individuals  perspiration  occurs  chiefly  or 
solely  on  one  side  of  the  body.  Profuse  perspiration  fre- 
quently gives  rise  to  cutaneous  eruptions.  Thus  the  per- 
spiration accumulating  between  the  layers  of  the  epidermis 
gives  rise  to  minute  vesicles  resembling  droplets  of  water. 
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These  are  sudaniina.  If  their  contents  become  milky,  the 
eruption  is  called  miliaria  alba.  If  the  vesicles  each  become 
surrounded  by  a  red  inflammatory  zone,  the  condition  is 
miliaria  rubra. 

Perspiration  may  be  localised  either  to  one  half  of  the 
body,  or  to  symmetrical  areas  on  the  two  sides;  e.g.,  the 
palms,  soles,  axillae  and  genitals.  At  the  flexures,  ex- 
cessive sweating  may  lead  to  inflammation  of  the  skin. 

Treatment.— In  hyperidrosis,  the  general  health  must  be 
attended  to.  Persons  sweat  more  easily  when  they  are 
run  down  than  when  they  are  in  robust  health.  Atropine 
sulphate  may  be  given  each  night  (one  or  two  pills,  each 
containing  ^  grain)  to  check  general  sweating,  and  the  skin 
should  be  sponged  with  tepid  vinegar  and  water.  Crocker 
recommends  a  level  teaspoonful  of  precipitated  sulphur  in 
milk  twice  daily,  combined,  if  need  be,  with  astringents 
to  prevent  excessive  purgation.  Local  sweating  may  be 
treated  by  the  measures  recommended  for  bromidrosis. 

3.  Bromidrosis  {osmidrosis)  is  the  secretion  of  sweat 
which,  after  secretion,  acquires  an  offensive  odour.  The 
feet,  and  sometimes  the  axilUe,  groins  and  perineum,  are 
affected.  The  odour  is  due  to  the  activity  of  micro- 
organisms. 

Treatment.— Among  the  remedies  which  may  be  employed 
IS  a  lotion  containing  10  grains  of  tannic  acid  in  i  ounce 
of  spirit.  This  is  applied  frequently  and  allowed  to  dry 
In  the  case  of  the  feet,  frequent  and  thorough  cleansing  "is 
important  The  socks  should  be  changed  every  day,  and 
disinfected  by  boiling.  The  feet  and  interior  of  the  socks 
should  be  thoroughly  dusted  with  a  powder  of  boracic  and 
saicyhc  acids  (ac.  salicyl.  gr.  x.,  ac.  boric  ii.).  The 
internal  use  of  sulphur,  as  described  under  Hyperidrosis 
may  prove  sufficient  treatment  of  itself.  Formalin  solution 
(2  or  3  per  cent.)  is  another  remedy. 

4.  CiiROMiDRosis  or  coloured  perspiration  and  H  i-^mati- 
DRosis'  or  bloody  sweat  are  very  rare. 

^  The  Duke  of  Anjoti  died  (June,  1584),  '  in  great  torture,  sweatin^r 
blood  from  e  ,    ^^.^^^         ^^^^  eatnag 

the  Dutch  Republic,' part  vi.,  chap.  vi.). 
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B.  ORGANIC  AFFECTIONS. 

i.  Inflammations. 
I.  Erythema. 

Erythema  Simplex  is  characterised  by  redness,  heat,  and 
perhaps  slight  swelling.  The  redness  disappears  on  pres- 
sure, and  there  is  no  moisture  or  definite  infiltration.  There 
is  little  or  no  constitutional  disturbance.  As  the  inflamma- 
tion subsides,  the  heat  and  redness  are  replaced  by  itching 
and  branny  desquamation. 

Treatment. — A  dusting  powder  of  zinc  oxide  or  starch  is 
suflicient  local  treatment. 

Erythema  Intertrigo  is  a  form  of  erythema  which 
develops  where  two  surfaces  are  in  contact,  as  in  the  axillae, 
below  pendulous  mammae,  between  the  thighs,  etc.  Redness 
and  itching  are  the  principal  features.  The  disease  often 
passes  on  to  eczema. 

Treatment. — Cleanliness  is  important,  and  the  parts 
should  be  dusted  with  powdered  starch  or  zinc.  If  the  skin 
is  constantly  being  wetted,  as  by  urine,  it  should  be  cleansed, 
dried  and  then  anointed  with  vaselin. 

Erythema  Laeve  is  that  variety  of  erythema  which 
frequently  develops  in  dropsical  legs.  It  may  pass  on  to 
extensive  sloughing. 

Erythema  Paratrimma  is  the  discoloured  condition  of 
skin  which  precedes  the  development  of  a  bedsore. 

Erythema  Pernio  {cMlhlain)  is  most  common  in  children, 
and  in  adults  with  a  sluggish  circulation.  It  occurs  chiefly 
in  cold  weather  and  affects  the  fingers,  toes,  and  parts  such 
as  the  ears,  nose  and  cheeks  which  are  readily  cooled.  The 
part  is  dusky-red,  swollen,  itchy,  and  somewhat  painful.  If 
neglected  the  chilblain  may  undergo  ulceration. 

Treatment.— Warm  clothing,  physical  exercise,  and  in 
some  cases  cod-liver  oil  and  tonics  are  indicated.  The  local 
applications  to  unbroken  chilblains  should  be  stimulating 
to  the  circulation,  and  may  at  the  same  time  contain  an 
anodyne.  Liniment  of  camphor,  of  ammonia,  or  of  mustard, 
or  tincture  of  iodine,  may  be  applied,  with  or  without 
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liniment  of  belladonna.  Ulcers  should  be  treated  on  the 
usual  surgical  principles. 

Erythema  Multiforme  {Erythema  exudativum  multiforme, 
polymorphic  erythema)  is  a  disease  to  which,  in  its  very 
varied  aspects,  numerous  designations  have  been  applied. 
It  is  symmetrical,  and  affects  the  backs  of  the  hands  and 
forearms,  and  sometimes  the  dorsa  of  the  feet  and  front  of 
the  legs,  and  even  other  parts  in  addition. 

The  eruption  consists  at  first  of  red  patches  or  papules 
{Erythema  papulatum),  or  nodules  {E.  tuberculatum).  The 
red  discs  tend  to  spread  at  their  circumference  and  heal  in 
the  centre,  so  that  rings  are  produced  {E.  annulare,  E.  cir- 
cinatum,  E.  iris).  A  vesicle  sometimes  appears  in  the 
centre  of  each  ring  {Herpes  iris),  and  occasionally  bulled 
develop  {E.  bullosum).  If  the  rings  grow  till  they  meet 
and  interrupt  one  another,  wavy  lines  are  the  result 
{E.  gyratum,  E.  marginatum).  A  single  lesion  may  last  for 
only  a  few  days,  but  successive  crops  may  prolong  the 
attack  for  weeks  or  even  months. 

Subjective  symptoms  are  seldom  important ;  there  may 
be  tenderness  or  itching,  rheumatic-like  pains,  and  slight 
pyrexia.  The  disease  is  most  common  in  young  adults, 
and  is  apt  to  recur  in  spring  and  autumn. 

Pathology.— This  form  of  cutaneous  inflammation  is 
possibly  due  to  some  toxin.  There  is  hyperemia,  with 
exudation  into  the  skin  of  serum  and  frequently  of  blood. 

Treatment.— Scarcely  any  treatment  is  required,  but  in 
severe  cases  the  patient  should  rest.  Antirheumatic  reme- 
dies, such  as  sodium  salicylate,  should  be  employed. 

Erythema  Nodosum  {dermatitis  contusiformis)  is  closely 
allied  to,  if  not  actually  a  variety  of,  erythema  multiforme. 
The  disease  is  usuahy  ushered  in  bv  some  constitutional 
disturbance,  mcluding  pyrexia  and  rheumatic-like  pains. 
I  he  most  common  seat  of  eruption  is  the  front  of  the  legs 
and  the  lesions  consist  of  purplish-red,  tender  swellings,' 
often  of  the  size  and  form  of  a  split  almond,  with  their  long 
axes  corresponding  to  that  of  the  limb.  Thev  go  through 
he  same  changes  of  colour  as  an  ordinary  contusion,  and 
lor  the  same  reason,  namely,  the  occurrence  of  haemorrhage 
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Each  node  lasts  for  a  few  weeks,  but  there  may  be  two  or 
more  crops.  The  disease  is  most  common  in  young  females, 
and  tends  to  recur. 

Treatment. — Unless  the  attack  is  severe,  the  patient  need 
not  keep  to  bed.  If  pyrexia  and  pain  are  considerable, 
salicylate  of  sodium  should  be  given.  Otherwise  tonics 
such  as  quinine  are  indicated. 

Purpura  Rheumatica  {peliosis  rheumatica,  Schdnlein's 
disease),  which  has  been  alluded  to  in  connection  with 
purpura  (p.  359),  is  to  be  regarded  as  a  variety  of  erythema 
multiforme  {ptirpuric  erythema).  Cutaneous  haemorrhages 
and  articular  s3miptoms  are  prominent  features. 

The  diseases  of  the  exudative  erythema  group,  including 
purpura  rheumatica,  appear  to  be  of  infectious  origin, 
although,  like  endocarditis  and  meningitis,  they  are  not 
always  due  to  the  same  infective  agent.  Thus  we  may 
find  erythema,  purpura,  and  arthritis  associated  with  fatal 
valvular  disease  and  angina  pectoris  in  an  adolescent ;  or 
urticaria  and  purpura  associated  with  aortic  valve  disease  ; 
or  erythema  multiforme  associated  with  pneumonia,  or 
with  the  symptoms  of  polioencephalitis.  1 

Pityriasis  Rosea  (P.  maculata  et  circinata)  usually 
appears  first  on  the  front  of  the  chest,  and  spreads  thence 
to  the  rest  of  the  trunk,  the  neck,  and  the  proximal  parts 
of  the  limbs.  Rose-coloured  spots  appear  which,  as  they 
grow  at  their  circumference,  fade  at  the  centre,  so  that 
rings  are  produced.  The  rings  may  meet  and  give  rise  to 
gyrate  figures.  Slight  pigmentation  and  fine  desquamation 
may  be  observed.    There  may  be  slight  itching  when  the 

patient  is  heated. 

Diagnosis— r^'n^a  circinata  is  seldom  so  widely  spread, 
and  may,  moreover,  be  distinguished  by  the  presence  of  the 
fungus. 

Psoriasis  attacks  by  preference  the  extensor  surfaces  ot 
the  elbows  and  knees,  and  is  characterised  by  a  much  coarser 
type  of  desquamation  than  is  seen  in  pityriasis  rosea. 

In  syphilis,  the  secondary  eruption  is  polymorphous,  and 
other  evidences  of  the  disease  are  likely  to  be  present. 
1  Brit.  Med.  Jour.,  May  27,  1905,  PP-  1144-1146. 
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Prognosis.— Spontaneous  recovery  takes  place  in  the 
course  of  a  few  weeks  or  months. 

Treatment.— If  the  spots  are  few  m  number,  they  should 
be  painted  with  tincture  of  iodine.  If  the  eruption  is  more 
extensive,  it  should  be  treated  locally  with  liquor  picis 
carbonis  in  water  (5  to  15  minims  in  i  ounce). 

Erythema  Induratum  {Bazin's  disease)  is  characterised 
by  the  appearance  of  a  series  of  nodules  or  indurated  patches 
which  run  a  slow  course  and  are  painless.  The  nodules  are 
of  the  size  of  a  pea  or  larger,  and  occur  chiefly  on  the  legs, 
especially  below  the  fleshy  mass  of  the  calf-muscles.  The 
nodules  sometimes  undergo  slow  absorption,  but  they  fre- 
quently soften  and  give  rise  to  ulceration .  As  they  approach 
the  surface,  the  overlying  skin  becomes  livid  in  colour. 

The  eruption  is  generaUy  present  in  both  legs,  and  is 
most  common  in  girls  and  young  women. 

Pathology.— The  microscopic  structure  of  the  lesions,  tlie 
results  of  inoculation-experiments,  and  the  fact  tliat'  the 
disease  is  commonly  seen  in  scrofulous  subjects,  suggest 
that  the  condition  is  really  tubercular. 

Diagnosis.— In  erythema  nodosum  the  nodules  are  tender 
the  course  is  more  definite  and  less  protracted,  and  there  is 
frequently  some  constitutional  disturbance. 

Syphilitic  gummata  may  give  rise  to  difficulty  in  diagnosis 
but  these  are  usually  unilateral,  and    other  evidences  of 
syphilis  may  be  present. 

Prognosis—The  general  health  does  not  suffer,  but  the 
local  affection  may  be  very  prolonged  and  obstinate 

Treatment—Rest,  elevation,  and  bandaging  of  the  limb 
are  indicated.  In  troublesome  cases,  scraping  with  a  sharp 
spoon  may  be  advisable.  Tonics  and  other  antitubercular 
remedies  should  be  employed. 

2.  Eczema. 

tion  nf  r.  V  °'  "°"-<=°"tegious  inflamma- 

tion of  the  skm,  accompanied  by  itcliing,  and  manifested  bv 
vanous  lesions  such  as  papules,  vesicles  and  pustules  and 
often  by  serous  exudation  in  the  earlier  stages,  whilst  in 
the  later  stages  there  is  redness  with  scaliness 
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Etiology. — Eczema  occurs  at  all  ages,  but  is  specially 
common  in  infants  and  elderly  people.  Males  are  rather 
more  liable  than  females.  In  many  cases  no  distinct 
cause  can  be  recognised,  but  there  is  often  a  constitutional 
tendency  or  some  local  irritation  ;  or  both  factors  may  be 
present. 

Among  the  internal  or  constitutional  causes  may  be  men- 
tioned hereditary  tendency ;  debility  from  anaemia,  in- 
sufficient or  improper  food,  etc. ;  dyspepsia  (as  in  the  lichen 
simplex,  erythema  strophulus,  or  '  stomach  rash  '  of  infants)  ; 
imperfect  excretion,  either  intestinal  or  urinar}^ ;  menstrual 
disorders,  pregnancy,  and  prolonged  lactation  ;  gout ; 
anxiety  ;  and  shock,  as  from  an  accidental  injury. 

The  local  causes  are  numerous,  and  include  irritation  in 
connection  with  occupation  (as  in  '  baker's  itch,'  '  brick- 
layer's itch,'  and  '  washerwoman's  itch  ')  ;  passive  hyper- 
aimia  associated  with  varicose  veins  in  the  legs  ('  varicose 
eczema  ')  ;  ointments,  lotions,  etc.,  applied  for  therapeutic 
purposes  (as  in  unduly  prolonged  treatment  of  scabies  by 
sulphur  ointment)  ;  exposure  to  the  hot  sun  and  sea-breeze  ; 
profuse  sweating  (as  in  the  lichen  tropicus  or  '  prickly  heat ' 
of  hot  countries)  ;  the  moisture  and  friction  of  cutaneous 
surfaces  in  contact  with  one  another  {eczema  intertrigo) ;  and 
parasites  such  as  acari  and  pediculi. 

Bacteriology. — There  is  good  reason  to  believe  that 
microbes  are  not  necessary  for  the  production  of  eczema ; 
but  staphylococci  and  probably  other  pathogenic  organisms 
readily  settle  in  the  diseased  skin.  To  them  we  may 
attribute  the  obstinate  character  of  some  cases,  the  locally 
infective  nature  of  the  disease,  and  the  production  of  its 
suppurative  varieties. 

Pathology. — In  an  acute  case,  there  is  dilatation  of  vessels 
with  serous  exudation  in  the  papillary  layer  of  the  corium. 
The  increasing  infiltration  of  the  corium  and  thickening  of 
the  deeper  portions  of  the  epidermis  lead  to  the  development 
of  elevations  which  look  hke  solid  papules,  though  actually 
containing  fluid.  When  the  infiltration  extends  into  the 
Malpighian  layer  of  the  epidermis,  the  upper  layers  of  the 
cuticle  are  raised  so  as  to  form  vesicles.    The  liquid  contents 
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of  these  minute  blisters  are  at  first  clear,  but  tend  to  become 
turbid  owing  to  an  accumulation  of  leucocytes  within  them. 
As  a  rule,  however,  this  accumulation  does  not  become  so 
dense  as  to  constitute  pus.  The  vesicles  readily  rupture, 
either  spontaneously  or  as  a  consequence  of  scratching, 
and  the  Malpighian  layer  is  then  exposed  as  a  weeping 
surface.  The  vascular  tufts  become  visible  as  small  red 
pomts,  from  which  exude  droplets  of  a  highly  albuminous 
fluid. 

Symptoms.— The  eruption  is  polymorphous,  a  variety  of 
lesions  being  often  seen  in  one  patient,  and  even,  it  may  be 
in  one  patch  of  eruption.    Thus  there  may  be  erythema' 
papules,  vesicles,  pustules,  excoriations,  crusts  and  scales 
but  only  one  or  two  of  these  may  be  present,  and  the  disease 
may  be  mistaken  for  a  different  affection.    Special  names 
have  been  employed  to  indicate  the  predominant  feature  of 
the  disease  m  a  given  case,  as  Eczema  erythematosum  (ery- 
thematous),     ^«>^/>^/os7m  (with  small  red  papules)  E  vesi^ 
culosum  (vesicular),  E.  rubrum  vel  madidans  (weeping  or 
leetmg),  E.  pustulosum  vel  impetiginosum  (pustular)  E 
squamosum,  (scaly),  and  E.  rimosum  (with  fissures) 

Eczema  is  generally  symmetrical,  unless  due  to  a  local 
cause.  Whilst  it  may  appear  anywhere  or  everywhere  it 
shows  a  preference  for  flexor  surfaces,  and  for  the  junctions 

al  u^the  hT"'  particularly  common 

about  the  head  m  young  children  ;  while  the  legs  are  a 
common  seat  of  the  disease  in  elderly  people,  owing  to 
varicose  veins,  etc.  j  f    f  .    "mg  lo 

Eczema  is  almost  invariably  associated  with  itching  The 

burning  or  actual  pam,  a  condition  which  may  be  due  to 
great^acuteness  of  the  inflammation  or  to  the  coexistence  ot 

The  inflamed  skin  is  thicker  and  less  elastic  than  normallv 
owing  to  infiltration  with  cells  and  serous  exudTtion  5' 
redness  of  he  inflamed  skin  fades  gradually  into  the  colour 
of  the  neighbouring  healthy  skin  o  rne  colour 

(E^XlnT^T^r-  P""^  ™*  -  -"Nation 

.  mad^dam).    This  is  usually  serous,  and  has  the  property 
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of  staining  and  stiffening  linen,  but  is  sometimes  purulent 
owing  to  the  development  and  rupture  of  pustules.  Occa- 
sionally there  is  no  appreciable  discharge  at  any  stage 
{E.  siccum).  The  exudation,  as  it  dries,  forms  crusts  with 
the  desquamated  epithelium.  The  colour  of  the  crusts 
varies  according  as  the  exudation  is  serous  or  purulent,  and 
also  depends  on  the  admixture  of  blood,  dust,  or  other 
substances. 

Leeting  or  weeping  is  specially  associated  with  acute 
eczema;  whereas  scaliness,  as  distinguished  from  crust- 
formation,  is  more  closely  connected  with  the  chronic  disease. 

Diagnosis.— An  early  stage  of  eczema  might  be  mistaken 
for  erythema  multiforme,  but  the  latter  attacks  the  backs  of 
the  hands,  whereas  eczema  is  more  likely  to  be  on  the  flexor 
surface.  In  erythema  papulatum  and  erythema  tuberculatum, 
the  spots  are  isolated,  whereas  in  eczema  the  spots  and  red- 
ness are  continuous  and  form  considerable  patches.  Itching 
is  much  less  marked  in  erythema  than  in  eczema. 

Erysipelas  spreads  over  one  limited  area  of  skin,  and  the 
affected  portion  has  a  well-defined  margin.  The  local  pam 
and  tenderness  are  considerable.  Bullae  may  be  present, 
but  there  is  no  leeting  or  vesication.  Severe  constitutional 
symptoms  accompany  the  local  inflammation,  and  the 
disease  ends  spontaneously  in  less  than  two  weeks. 

Dry  scaly  eczema  might  be  mistaken  for  psoriasis.  The 
latter  is  especially  apt  to  appear  on  the  tips  of  the  elbows 
and  below  the  patelte  ;  the  scales  are  silvery  or  may  be 
rendered  so  by  scratching  ;  and  itching  may  be  absent,  in 
eczema,  the  edges  of  the  patches  are  less  abrupt ;  the  scales 
are  less  firmly  attached,  and  are  seldom  silvery  ;  the  itching 
is  greater  ;  the  flexor  surfaces  are  speciaUy  liable  to  suttei  , 
and  there  may  be  a  history  of  leeting  at  an  earlier  period. 

Scabies  is  really  eczema  produced  by  Acarus  scahm 
and  it  is  essential  to  make  a  correct  diagnosis  The  preler- 
ence  of  the  eruption  for  the  lower  part  of  the  trunk,  the 
thighs,  the  forearms,  and  the  skin  between  the  fingers  is  ve  ) 
suLstive  ;  and  a  history  of  contagion,  and  the  discovery 
of  c'anall  made  in  the  skin  by  the  female  parasite,  are  con- 
elusive. 
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Sycosis,  or  folliculitis  barhce,  may  be  difficult  to  distinguish 
from  eczema  of  the  face.  In  sycosis,  the  pustules  at  the 
hair-follicles  are  the  essential  feature  ;  whereas  in  eczema 
the  intervening  skin  is  inflamed,  and  pustules,  if  present,  are 
likely  to  be  less  numerous  than  in  sycosis. 

Prognosis.— Eczema  rarely  causes  death,  but  is  a  source 
of  much  annoyance  through  the  itching  and  disfigurement. 
If  It  IS  a  result  of  the  occupation  by  which  the  patient  makes 
his  hvmg,  the  outlook  is  of  course  very  serious.  The  acute 
and  subacute  forms  can  almost  always  be  cured,  but  the 
disease  is  liable  to  recur. 

Treatment.— In  acute  cases,  rest  in  bed  is  important  M 
the  outset  a  mercurial  laxative  should  be  given  to  clear  out 
the  digestive  tract.  The  diet  should  be  light,  and  tea,  coffee 
alcohol,  oatmeal,  green  vegetables,  and  sweet  and  acid  fruits 
should  be  avoided.  Anaemia,  struma,  gout,  kidney  derange- 
ments, and  other  general  and  visceral  diseases  must  be 
treated  by  appropriate  remedies. 

In  chronic  cases,  the  patient  may  benefit  by  moving  about 
by  a  change  of  air  and  scene,  and  by  resorting  to  certain 
watering-places.  In  chronic,  scaly  eczema,  and  in  pustular 
eczema,  iron  and  arsenic  may  be  beneficial. 

In  all  kinds  of  eczema,  it  is  important  to  avoid  too  frequent 
washing  with  water.    Ordinary  soap  is,  as  a  rule,  hurtful. 
The  local  treatment  of  acute  eczema  must  be  soothing 

m/s  of  TniT'  '^'^^^      ^'^P'  constantly  wet  with  dresf^ 
mgs  of  distilled  water,  lead  lotion,  or  calamine  and  oxide 
o  zmc  10  , on  (U  Calamine  et  zmci  oxidi,      3i.  ;  glvcerini 
oSS. ,  hq.  calcis,  ,^11. ;  aq.  ros«,  ad  gviii  — M  )  •  or  if  m^.. 
dusted  with  oxide  of  zinc  and  coveL  with  a  iiXS 
In  subacute  and  chronic  cases,  it  is  often  necessarv  to 
remove  crusts  before  a  remedy  can  come  in  contact  w2tl  e 
skm.    Th,s  IS  easily  done  by  applying  olive  oil  and  then 
covering  the  crusts  for  some  time  with  a  poultice.  The 

wTh  /  .r™'*"''  =^^bs  and  allow  them  to  be 

hfted  off  without  pain  or  bleedmg.  For  cleansing  purposed 
soap  must  not  be  used,  and  even  plain  water  is  not  so  .Tod 
as  ordinary  oatmeal  gruel.  ^ 

In  subacute  ecema,  the  therapeutic  applications  are  inter- 
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mediate  in  character  between  the  sedatives  used  for  the 
acute  disease. and  the  stimulating  measures  suited  for  the 
chronic  ailment.  Thus  in  subacute  cases,  zinc  ointment,  or 
a  lotion  containing  zinc  oxide  or  calamine,  or  an  ointment  of 
the  oleate  of  lead  or  bismuth,  may  be  applied  on  strips  of  lint. 

In  very  chronic  cases,  tarry  preparations  may  be  employed, 
but  great  caution  is  needed  at  the  outset,  in  case  the  tar 
should  prove  too  irritating.  Another  remedy  is  soft  soap 
rubbed  firmly  into  the  skin  night  and  morning,  either  un- 
diluted or  dissolved  in  one  or  two  parts  of  water.  If  the 
infiltration  is  considerable,  a  stronger  preparation  of  potash 
is  available  in  the  form  of  liquor  potassae,  which  may  be 
painted  over  the  affected  patch  once  a  day.  If  severe 
smarting  is  induced,  warm  water  should  be  applied.  When 
lee  ting  eczema  proves  very  obstinate,  it  is  well  to  apply  a 
parasiticide,  such  as  white  precipitate  ointment,  or  solution 
of  nitrate  of  silver  (gr.  xv.  in  gi.). 

In  eczema  of  the  head,  which  is  usually  pustular,  the  hair 
should  be  cut  short  in  children,  and  in  adults  also,  if  the 
condition  is  severe  or  chronic.  The  surface  must  be 
thoroughly  cleansed  by  removal  of  crusts  and  washing  with 
gruel,  after  which  white  precipitate  ointment  is  to  be  applied. 
Benefit  is  often  obtained  by  the  constant  wearing  of  a 
vulcanised  rubber  cap. 

Eczema  of  the  margins  of  the  eyelids  {E.  tarsi,  tinea  vet 
ophthalmia  tarsi,  marginal  blepharitis)  may  be  treated  by  the 
local  inunction  of  yellow  oxide  of  mercury  ointment  (i  pa 
in  I  or  2  parts  of  vaselin),  or  of  white  precipitate  ointmen 
(I  to  2  per  cent.),  or  of  an  ointment  containing  2  or  3  minim- 
of  creolin  in  i  ounce  of  lanolin.  All  crusts  must  be  care 
fully  removed  before  the  ointment  is  applied,  and  in  trouble 
some  cases  the  lashes  should  be  epilated. 

In  eczema  of  the  hairy  part  of  the  face  {E.  pilar e  faciei),  the 
inflammation  tends  to  involve  the  follicles  and  to  give  rise 
to  pustules.  The  beard  must  be  shaved  off,  and  hairs  which 
are  surrounded  by  pustules  should  be  epilated.  After  the 
acute  stage  is  passed,  all  the  hairs  should  be  removed  by 
epilation.  Yellow  oxide  of  mercury  ointment  should  be  well 
rubbed  in. 


DISEASES  OF  THE  SKIN  901 

In  eczema  of  the  external  auditory  meatus,  the  crusts  and 
accumulated  discharge  must  be  got  rid  of  by  syringing,  after 
they  have  been  softened  by  the  introduction  of  oHve  oil. 
The  ear  is  then  to  be  dried,  and  oxide  of  mercury  ointment 
or,  in  persistent  cases,  nitrate  of  silver  solution  may  be 
applied. 

In  eczema  of  the  hands,  a  good  result  is  sometimes  obtained 
from  the  wearing  of  wlcanised  indiarubber  gloves  In 
troublesome  cases  of  dry  eczema  of  the  palms,  the  scales 
should  be  removed  by  salicylic  plaster,  after  which  yellow 
oxide  of  mercury  ointment  may  be  applied.  Arsenic  or  tar 
may  be  given  internally. 

In  eczema  of  the  legs,  it  is  important  to  improve  the  local 
circulation,  whether  by  elevation  of  the  limbs,  the  wearing 
ol  elastic  stockings,  the  disuse  of  garters,  or  otherwise. 

3-  Seborrhceic  Eczema  (Seborrhceic  Dermatitis). 

In  ordinary  dry  seborrhoea  of  the  scalp  or  common  dan- 
clriitt  (p.  889),  there  is  no  redness  or  other  obvious  evidence  of 
mflammation.  Occasionally,  however,  on  the  scalp,  and 
constantly  when  the  disease  spreads  to  other  parts,  infiam-- 
mation  accompanies  the  disordered  sebaceous  secretion 
The  eruption  IS  at  first  follicular,  but  spreads  in  a  serpiginous 
or  creeping  fashion.    The  skin  is  red  and  may  be  swollen 

'ttT  ^   "\  '"^"'"^  ^^'^  ^'^^'y  y^ll-w  scales  or 

sore  d  fr     ^  f  ^^^^^^P^^i^%'  the  inflammation  tends  to 

and  Ir        '"^^       '""^  ^^^Pl^^         ears  ; 

adults  ^"^^^^  ^^^^  trunk  in 

The  disease  is  probably  parasitic,  and  due  to  a  staphvlo- 
coccus  attacking  the  skin.  Unna  holds  that  sebordfia 
sicca  IS  simply  a  mild  form,  or  the  first  stage,  of  sebo/df  "ic 
eczema,  and  is  accordingly  inflammatory ;  Ind  tli  s  v^w  ' 
pretty  generally  accepted,  even  though  the  clinicaTskiTo 
inflammation  may  be  absent.  ^ 

Treatment. — If  the  ernnfiV^n 
liquor  picis  carbo  J(rtT rpe^ce^^^  sSb^  '"^Th"' 
but  if  ,  closely  resembles  ^c^^^tSl^n 
It  were  eczematous.  ucaica  as  11 
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4.  Impetigo  Contagiosa. 

This  disease  is  chiefly  seen  among  young  children  of  the 
poorer  classes.  The  predisposing  cause  is  defective  hygiene, 
and  the  exciting  cause  appears  to  be  the  inoculation  of  the 
Streptococcus  pyogenes  under  the  horny  layer  of  the  epi- 
dermis. Inoculation  is  effected  by  scratching,  as  in  children 
with  pediculosis  capitis,  who  inoculate  not  only  other  parts 
of  the  head,  but  the  margins  of  the  mouth,  nose,  etc. ;  or  by 
a  fall  or  some  other  agency  which  produces  trauma.  The 
disease  spreads  rapidly  among  those  children  who  are  pre- 
disposed by  their  conditions  of  life. 

Symptoms. — The  disease  is  characterised  by  the  develop- 
ment of  flaccid  vesicles  or  small  bullae  whose  contents  soon 
become  purulent.  The  vesicles  speedily  rupture,  and  their 
collapsed  walls  and  their  contents,  together  with  desqua- 
mated epithelium,  give  rise  to  irregular  greenish-yellow 
crusts,  which  look  as  if  they  were  '  stuck  on.'  The  related 
lymph  glands  undergo  enlargement.  In  the  case  of  the 
scalp,  the  hair  may  be  much  matted  by  the  discharge. 
The  constitutional  disturbance  is  very  slight.  The  crusts 
fall  off  after  a  few  days,  without  leaving  scars,  though  for  a 
time  the  surface  which  is  thus  laid  bare  remains  red  and 
shiny.  As  the  disease  is  auto-inoculable,  numerous  crops 
of  lesions  may  develop. 

Diagnosis. — The  diagnosis  has  to  be  made  from  eczema. 
In  impetigo,  the  individual  vesicles  or  pustules  are  isolated 
and  not  surrounded  by  inflamed  skin  ;  the  disease  is  usuaUy 
non-symmetrical ;  there  is  little  or  no  itching,  unless  eczema 
or  pediculosis  is  also  present  ;  the  affection  is  almost  con- 
fined to  poor  children  ;  the  occiput  is  the  most  common 
primary  seat  ;  and  the  disease  is  inoculable. 

Treatment.— This  includes  attention  to  the  liygienic  con- 
ditions, suitable  food  and  tonics.  Crusts  must  be  removed, 
and  pediculi  must  be  destroyed.  White  precipitate  oint- 
ment should  then  be  applied.  Scratching  must  be  prevented. 

Bockiiart's  Impetigo  is  a  variety  due  to  inoculation  oi 
the  Staphylococcus  aureus  under  the  horny  layer  of  the 
epidermis,  usually  at  the  mouth  of  a  hair-foUicle.    It  may 
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be  inoculated  in  a  primary  way  by  friction,  or  may  be  a 
complication  of  impetigo  contagiosa,  or  of  the  eruption 
caused  by  such  irritants  as  turpentine.  The  lesions  are 
situated  chiefly  round  the  hair-follicles,  and  are  tensely 
filled  with  pus. 

5.  Urticaria  (Nettlerash). 

This  disease  is  characterised  by  the  development  of  wheals 
or  pomphi  which  are  accompanied  by  subjective  sensations 
like  those  produced  by  the  sting  of  a  nettle.  Contact  with 
certain  kinds  of  jelly-fish  and  of  hairy  caterpiUars  is  also  a 
local  cause.  In  those  individuals  who  are  susceptible,  an 
attack  may  be  induced  by  the  internal  use  of  certain  articles 
of  food,  such  as  shell-fish,  strawberries,  and  mushrooms  ; 
or  of  certain  drugs,  such  as  copaiba  and  quinine.  Digestive 
and  genito-urinary  disturbances  may  also  be  causes.  Urti- 
caria is  apt  to  compHcate  other  diseases  of  the  skin  which 
cause  itching  and  lead  to  scratching.  Much  depends  on 
individual  pecuharity.  In  some  people,  stroking  the  skin 
with  the  finger-nail  leads  to  urticarious  swelling,  so  that 
letters  can  be  traced  upon  the  body  {factitious  urticaria, 
dermography). 

The  size  and  form  of  the  wheals  vary  much,  but  a  typical 
one  is  circular,  elevated  (from  congestion  and  serous  exuda- 
tion), pale  in  the  centre  (from  contraction  of  vessels),  and 
red  at  the  periphery  (from  dilatation  of  vessels).  The 
wheals  may  develop  suddenly  all  over  the  body  {acute 
urticaria),  or  may  appear  in  different  parts  in  succession. 
The  patient  scratches  and  rubs  his  skin,  and  thereby  aggra- 
vates the  condition.  An  attack  may  last  for  hours  or 
occasionally  for  a  few  days. 

Varieties. — In  some  instances  the  attack  is  accompanied 
by  fever  {U.  fehrilis).  In  some  cases  attacks  recur  at  short 
intervals  for  a  long  time  {U.  perstans,  chronic  urticaria). 
In  urticaria  which  involves  the  face,  there  may  be  con- 
siderable oedema  of  the  eyelids.  Urticaria  papiilosa  {lichen 
urticatus)  is  principally  seen  on  the  limbs  of  children,  and 
is  characterised  by  the  development  of  papules  as  well  as 
wheals.    The  former  are  very  itchy  and  persist  longer  than 
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the  wheals.  The  wheals  are  sometimes  very  large — for 
instance,  as  large  as  a  hen's  egg  {U.  gigans,  giant  urticaria). 
In  Quincke's  disease,  or  acute  circumscribed  or  wandering 
cddema,  the  tissue  of  the  orbit  or  of  some  other  part  of  the 
face  may  swell  so  much  as  to  constitute  a  large  tumour ; 
or  there  may  be  an  extensive  ill-defined  area  of  superficial 
oedema  in  a  limb.  In  these  giant  and  diffuse  varieties  there 
is  seldom  itching,  though  burning  may  be  present. 

Urticaria  pigmentosa  is  regarded  by  some  as  a  distinct 
disease,  though  factitious  urticaria  is  usually  associated 
with  it.  It  is  a  rare  affection,  which  is  characterised  by 
persistent  nodules  with  yellowish  pigmentation  of  the  skin. 
It  first  appears  in  early  infancy,  and  tends  to  pass  away 
spontaneously  as  puberty  approaches.  Itchmg  may  be 
severe,  and  may  give  rise  to  much  scratching  and  secondary 
urticaria. 

Treatment. — In  the  treatment  of  urticaria  it  is  important 
to  discover  and  remove  any  possible  cause,  whether  this  acts 
directly  upon  the  outer  surface  of  the  skin,  or  acts  reflexly, 
or  acts  on  the  skin  after  absorption  from  the  alimentary 
canal.  This  may  necessitate  the  adoption  of  a  different 
kind  of  underclothing,  the  removal  of  round  or  thread 
worms  from  the  intestine,  the  avoidance  of  certain  articles 
of  diet,  etc. 

After  an  attack  has  set  in,  if  any  unsuitable  article  of  food 
is  known  to  have  been  taken,  an  emetic  and  a  purge  should 
be  given  at  the  outset.  In  any  case,  for  a  time  at  least,  the 
diet  should  be  light,  and  a  mixture  may  be  ordered  con- 
taining bismuth,  soda  and  nux  vomica.  Quinine,  sodium 
salicylate,  salol,  and  antipyrin  are  drugs  which  may  be  found 
serviceable  in  some  instances.  In  chronic  cases,  arsenic 
and  alkalies  may  be  given.  To  relieve  the  itching,  warm 
alkaline  baths  may  be  employed,  or  the  surface  may  be 
gently  sponged  with  a  2  per  cent,  carbolic  lotion,  or  with  a 
drachm  of  liquor  picis  carbonis  in  a  pint  of  tepid  water. 
Scratching  and  rubbing  must  be  avoided.  Wright  found 
that  in  the  subjects  of  urticaria  there  is  deficiency  in  the 
coagulability  of  the  blood,  and  he  gave  calcium  chloride 
(20  grains  thrice  daily)  with  some  success. 
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6.  Prurigo  (Hebra's  Prurigo). 

This  disease  usually  commences  in  infancy,  and  is  char- 
acterised by  the  development  of  pale,  subcuticular 
papules  which  at  first  can  be  better  felt  than  seen.  They 
are,  however,  intensely  itchy,  so  that  their  tops  are  scratched 
off,  and  the  drop  of  blood  which  exudes  dries  into  a  black 
crust.  The  lesions  are  mostly  found  on  the  trunk,  buttocks, 
anterior  aspect  of  the  legs,  and  extensor  aspect  of  the  fore- 
arms. In  the  early  stage,  they  may  suggest  lichen  urticatus 
or  papular  eczema.  In  course  of  time,  the  skin  becomes 
dark,  rough,  hard  and  thick,  so  that  it  cannot  readily  be 
pinched  up  between  the  finger  and  thumb.  The  affected 
parts  may  become  the  seat  of  eczema,  and  the  neighbouring 
lymph  glands  may  then  undergo  enlargement. 

The  disease  is  practically  confined  to  the  children  of  the 
poor.  It  is  aggravated  in  cold  and  relieved  in  hot  weather. 
In  its  worst  forms  it  is  incurable,  though  the  slighter  cases 
may  ultimately  recover  under  persevering  treatment. 

Treatment. — Relief  is  given  by  rest  in  bed,  by  alkaline 
baths,  and  by  the  inunction  of  carbolic  oil.  Cod-liver  oil, 
iron  and  arsenic  may  be  given  internally ;  and  pilocarpine 
may  be  injected  hypodermicahy  at  bedtime,  so  as  to  cause 
sweating.  Tarry  preparations  and  other  stimulating  sub- 
stances may  be  applied  to  the  skin.  The  diet  and  hygienic 
conditions  must,  of  course,  have  careful  attention  ;  and 
eczema,  pediculosis,  or  any  other  cause  of  itching  or  urti- 
caria, must  be  removed  by  appropriate  measures. 


7.  Herpes. 

Herpes  Facialis  {H.  (chrilis)  is  a  localised  eruption  of 
vesicles  on  a  red  base.  Its  favourite  seat  is  at  the  junction 
of  the  mucous  and  cutaneous  surfaces  of  the  lips,  especially 
at  the  angle  of  the  mouth.  It  is  frequently  bilateral,  and 
may  extend  on  to  the  cheek  and  involve  the  tongue.  There 
may  be  one  or  several  patches.  The  vesicles  soon  dry 
mto  dark  crusts.  Subjective  phenomena  are  usually  slight 
and  may  be  absent.    The  affection  is  common  in  pneumonia 
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and  in  ordinary  colds,  but  may  have  no  obvious  cause.  It 
is  liable  to  recur. 

Treatment. — The  affected  part  should  be  kept  dry  if 
possible,  and  may  be  dusted  with  zinc  or  starch  powder. 
If  it  is  impracticable  to  keep  it  dry,  it  should  be  dried 
gently  and  then  anointed  with  zinc  ointment  or  vaseline. 

Herpes  Progenitalis  involves  the  prepuce,  glans  penis, 
labia,  etc.  If  these  parts  are  irritated  by  scratching  or  by 
the  secretions,  ulcers  may  result  whose  nature  may  be 
misinterpreted.    The  condition  is  apt  to  recur. 

Treatment  should  be  soothing. 

Herpes  Zoster  [zona,  shingles)  is  by  far  the  most 
serious  form  of  herpes.  It  is  unilateral  in  distribution, 
and  is  often  preceded,  accompanied,  or  followed  by  severe 
neuralgic  pain. 

Etiology. — The  disease  occurs  at  all  ages,  but  causes 
most  suffering  in  the  case  of  elderly  subjects.  It  resembles 
the  acute  infections  in  beginning  suddenly  with  fever  (in 
well-marked  cases),  in  manifesting  a  characteristic  eruption 
at  an  interval  after  the  onset,  in  running  a  definite  course, 
in  sometimes  occurring  in  epidemic  form,  and  in  almost 
never  recurring.  In  one  of  my  cases,  the  blood  yielded  a 
culture  of  a  diplococcus  growing  in  chains.  Pregnancy, 
phthisis,  the  internal  use  of  arsenic,  cold,  and  debility  are 
among  the  causes  of  zoster,  but  in  most  instances  no  cause 
can  be  recognised. 

Apart  from  the  conditions  just  named,  where  zoster 
occurs  spontaneously,  the  disease  may  be  symptomatic  of 
various  organic  affections  of  the  nervous  system,  such  as 
general  paralysis  of  the  insane,  tabes  dorsalis,  meningitis, 
or  pressure  by  a  tumour  upon  a  nerve  or  ganglion. 

Morbid  Anatomy.— There  is  acute  and  often  haemorrhagic 
inflammation  of  the  posterior  root-ganglion  belonging  to 
that  segment  of  the  cerebro-spinal  axis  from  which  the 
affected  piece  of  skin  gets  its  nerve-supply.  Each  fully- 
developed  vesicle  in  the  cutaneous  eruption  is  a  cavity  con- 
taining serum  and  leucocytes,  and  also  enormously  swollen 
epithelial  cells,  whose  nuclei  multiply  greatly  so  as  to 
produce  a  kind  of  giant  cell.    The  contents  of  the  vesicle 
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usually  become  turbid  and  purulent,  and  the  related  lymph 
glands  become  large  and  perhaps  tender. 

Symptoms. — The  principal  early  symptoms  are  shivering, 
slight  fever,  and  pain  in  the  region  corresponding  to  the 
distribution  of  the  nerve  root  involved. 

The  eruption  appears  after  a  varying  interval,  but  gener- 
ally after  a  few  days.  Erythema  of  the  skin  usually  pre- 
cedes the  vesicles.  The  vesicles  sometimes  lead  to  ulcers, 
in  which  case  scars  remain.  In  other  cases,  a  portion  or 
the  whole  of  the  eruption  aborts  at  the  stage  of  papules, 
and  never  reaches  the  stage  of  vesiculation. 

The  pain  varies  much  in  intensity  and  duration.  Old 
people  in  particular  may  suffer  severely,  and  for  a  long 
time.  Apart  from  the  pain,  tlie  ordinary  duration  of  the 
attack  is  from  one  to  two  weeks,  but  the  disease  may  abort. 

The  eruption  may  appear  almost  anywhere,  but  the 
territories  of  the  intercostal  nerves,  the  lumbar  nerves,  and 
one  or  more  branches  of  the  trigeminal  nerve  are  specially 
liable  to  suffer.  In  the  supra-orbital  form,  the  eye  may 
become  inflamed. 

Diagnosis. — The  pain  and  the  vesicles  are  the  leading 
symptoms.  If  the  patient  asks  advice  on  account  of  the 
pain  before  the  rash  has  appeared,  the  former  is  apt  to  be 
misinterpreted  by  the  unwary.  Zoster  is  distinguished  from 
herpes  febrilis  by  its  unilateral  distribution,  by  its  situation, 
by  its  relation  to  a  particular  nerve  territory,  by  the  associ- 
ated neuralgic  pain,  and  by  its  non-liability  to  recur. 

Prognosis. — The  pain  is  occasionaUy  very  severe  and  per- 
sistent. In  severe  cases,  considerable  ulceration  may  take 
place  and  delay  recovery,  in  addition  to  producing  per- 
manent scars.  When  the  ophthalmic  division  of  the  fifth 
nerve  is  involved,  +he  eye  may  be  damaged. 

A  second  attack  does  not  occur  in  the  same  region  as  the 
first.  In  rare  instances,  a  second  and  even  a  third  attack 
may  occur  in  different  nerve  territories. 

Treatment.— The  affected  skin  should  be  dusted  witli 
zinc  powder  or  with  boric  acid  and  starch  powder,  and  pro- 
tected from  irritation.  Analgesics,  such  as  acetanilide, 
phenacetin,  phenazone,  and  in  severe  cases  morphine,  are 
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indicated.  Fowler's  solution  (in  3-minim  doses)  has  been 
recommended  for  the  relief  of  pain  in  cases  where  arsenic 
was  not  the  exciting  cause. 

8.    Dermatitis    Herpetiformis    (Hydroa.  Herpes 

CiRCINATUS  BULLOSUS.     PEMPHIGUS  PrURIGINOSUS). 

This  is  a  chronic,  polymorphous  skin  disease  charac- 
terised by  recurring  outbreaks  of  a  widespread  eruption. 

Etiology. — This  is  obscure,  but  overwork  and  anxiety 
have  been  regarded  as  causes.  The  disease  is  most  common 
in  adults,  though  it  may  occur  at  any  age.  It  sometimes 
appears  during  or  after  pregnancy,  and  after  passing 
away  altogether  or  partially,  reappears  or  becomes  aggra- 
vated with  later  pregnancies  {Herpes  gestaiionis).  One 
theory  is  that  it  is  due  to  toxaemia  ;  another  that  it  is  a 
neurosis. 

Symptoms. — The  principal  elementary  lesions  are  ery- 
thema, vesicles,  and  bullae,  the  two  latter  tending  to  arrange 
themselves  on  or  around  the  former.  Papules,  macules 
and  pustules  may  also  occur.  The  lesions  group  themselves 
into  rings  and  small  patches.  They  may  mvolve  the  mucous 
membranes  {e.g.,  of  the  mouth)  as  well  as  the  skin.  The 
individual  eruptions  appear  somewhat  suddenly,  and  there 
is  simultaneous  aggravation  of  the  itching,  which  is  generally 
an  important  s5.'mptom.  Pigmentation  and  infiltration  of 
the  skin  are  common.  Individual  lesions  may  last  for  a 
period  varying  from  hours  to  weeks,  but  repeated  crops  of 
lesions  develop.  Eosinophile  cells  are  generally  present  in 
the  blood  in  unusual  numbers.  They  are  also  found  in  the 
lesions  along  with  other  kinds  of  cells.  In  spite  of  the 
extent  of  the  lesions,  and  the  amount  of  discomfort  (in- 
cluding itching  of  the  skin,  and  burning  and  soreness  of 
the  mucous  membranes)  suffered  by  the  patient,  the  general 
health  is  but  little  affected  in  most  cases. 

Diagnosis. — The  most  important  features  are  the  herpetic 
type  of  eruption  (vesicles  and  bulUe),  the  itching  at  the 
outset  of  each  crop,  the  poh^morphous  character  (various 
kinds  of  lesions  occurring  at  the  same  time  or  following  one 
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another  quickly  or  slowly),  and  the  recurrence  at  irregular 
intervals  and  during  an  indefinite  period. 

Pemphigus  is  associated  with  more  marked  constitutional 
symptoms,  but  with  less  itching.  The  bullas  are  usually 
larger  than  in  dermatitis  herpetiformis,  and  moreover  they 
develop  on  previously  healthy  skin  ;  whereas  in  dermatitis 
herpetiformis,  the  vesicles  appear  on  an  erythematous  patch. 
Pemphigus  is  not  so  definitely  polymorphous. 

In  erythema  multiforme,  itching  is  slight  or  absent,  the 
duration  is  limited,  and  vesicles  and  buUre  are  not  common. 

Prognosis. — The  disease  lasts  for  months  or  years,  and  is 
to  be  regarded  as  a  chronic  affection  with  many  recurrences, 
relapses  or  recrudescences.  It  may  ultimately  pass  off 
spontaneously,  but  is  occasionally  fatal. 

Treatment. — Rest,  plain  diet  and  good  hygienic  con- 
ditions are  important.  In  some  cases  arsenic  is  of  service, 
while  in  others  it  does  harm.  Sedatives  may  be  necessary, 
such  as  phenazone  or  opium.  Among  external  remedies, 
sulphur  ointment,  calamine  lotion,  and  oils  containing  tar, 
ichthyol,  thymol  or  carbolic  acid  may  be  mentioned. 

9.  Pemphigus. 

This  is  a  disease  whose  principal  characteristic  is  an  erup- 
tion of  bullae,  but  as  these  occur  also  in  erysipelas,  erythema 
multiforme,  dermatitis  herpetiformis,  purpura  rheumatica, 
etc.,  their  presence  is  not  pathognomonic. 

Pemphigus  Vulgaris  (P.  chronicus)  is  characterised  by 
the  development  of  vesicles  which  grow  into  bullae.  The 
skin  at  the  seat  of  lesion  is  at  first  healthy  looking,  but  later 
on  a  pink  zone  may  surround  the  blebs.  The  bullae  may  be 
scarcely  bigger  than  vesicles,  or  may  be  as  large  as  a  hen's 
egg.  They  often  measure  i  to  i  inch  in  diameter.  Their 
number  varies  greatly.  They  contain  serum  which  at  first 
is  clear,  but  afterwards  becomes  turbid.  They  are  tense 
at  first,  but  in  the  course  of  some  days  they  collapse,  owing 
to  absorption  of  the  fluid,  or  to  rupture.  After  the  crusts 
fall  off,  stains  may  persist  for  a  time,  but  there  is  no  scarring. 
Successive  crops  and  relapses  may  prolong  the  disease  for 
weeks  or  months. 
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Prognosis. — Childhood,  advanced  years,  numerous  re- 
lapses, great  abundance  of  the  lesions  and  the  development 
of  fever  render  the  prognosis  grave,  and  death  may  result. 
On  the  other  hand,  short  attacks  in  adults  do  not  necessarily 
affect  the  general  health,  and  may  end  within  a  few  months 
in  perfect  recovery. 

Pemphigus  Foliaceus  is  very  rare,  and  is  one  of  the 
few  diseases  (the  others  being  Pityriasis  rubra  or  exfoliative 
dermatitis,  and  Lichen  ruber)  which  may  involve  the  entire 
cutaneous  surface.  It  often  begins  like  chronic  pemphigus, 
but  the  bullae  are  flaccid  from  the  first.  In  some  cases  a 
single  bulla  develops  on  the  chest,  and  while  drying  at  its 
central  part  into  a  thin  yellow  crust,  spreads  at  the  periphery, 
until  in  the  course  of  perhaps  many  months  the  whole  of 
the  body  is  involved.  As  the  crusts  become  detached,  they 
expose  a  raw  surface,  which  remains  moist,  and  continues  to 
pour  out  a  semipurulent  and  often  very  offensive  discharge. 

Diagnosis. — The  yellow  crusts,  the  patches  of  raw  surface, 
and  the  offensive  secretion  might  suggest  eczema,  but  the 
latter  is  never  universal. 

Prognosis. — The  constant  discharge  from  the  universally 
affected  surface,  and  the  pain,  loss  of  sleep,  septic  absorption 
and  fever  almost  always  lead  to  a  fatal  issue,  though  there 
may  be  periods  of  remission  with  marked  temporary  im- 
provement. 

Pemphigus  Vegetans  {Erythema  bullosum  vegetans)  is  a 
rare  disease  which  involves  the  regions  of  the  flexures.  After 
the  blebs  have  been  replaced  by  crusts,  condylomatous- 
looking  growths  or  vegetations  develop.  The  disease  is 
almost  always  fatal. 

Pemphigus  Acutus  is  less  common  than  the  chronic 
form.  It  attacks  children  more  frequently  than  adults,  and 
commences  with  severe  constitutional  symptoms,  including 
fever.  The  buUcC  develop  in  successive  crops,  and  are  very 
apt  to  rupture.  The  mucous  membranes  may  suffer  as  well 
as  the  skin.  Many  cases  end  fatally,  owing  in  great  measure 
to  septic  absorption.  A  specially  severe  type  (P.  acutus 
malignus)  is  met  with  in  butchers,  tanners  and  others  who 
handle  animal  matter.    It  appears  to  be  due  to  infection 
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by  a  special  diplococcus  which  lias  been  found  in  the  contents 
of  the  bullae. 

Pkmphigus  Acutus  Neonatorum  is  characterised  by  the 
development  of  buUaj  in  newly-born  children  who  are  not 
properly  cared  for.  The  lesions  may  be  scattered  over  the 
whole  of  the  trunk  and  limbs.  The  disease  is  doubtless  a 
result  of  infection  by  pyogenic  microbes,  and  a  staphylo- 
coccus and  streptococcus  have  been  found.  There  is  little 
or  no  constitutional  disturbance,  and  recovery  is  the  rule. 
It  must  be  distinguished  from  the  bullous  eruption  ('  syphi- 
litic pemphigus  ')  occasionally  observed  in  syphilitic  infants, 
especially  on  the  palms  and  soles. 

Treatment. — In  pemphigus  vulgaris,  arsenic  may  be  tried 
in  large  doses,  but  there  is  now  some  doubt  whether  it 
actually  merits  the  high  reputation  it  formerly  enjoyed. 
Quinine  and  opium  may  also  be  tried.  Dusting  powders 
mixed  with  boric  acid,  camphor,  or  menthol,  should  be 
applied  locally.  In  pemphigus  foliaceus  arsenic  is  of  little 
use,  and  a  continuous  medicated  bath  at  a  suitable  tempera- 
ture is  indicated.  In  all  cases  of  pemphigus,  good  food, 
clothing  and  air  are  important. 

10.  Pityriasis  Rubra  (Dermatitis  Exfoliativa). 

This  is  a  chronic  or  acute,  general  or  universal,  non- 
contagious dermatitis,  characterised  by  intense  redness  and 
profuse  desquamation. 

Etiology. — The  affection  is  most  common  in  adults.  Gout, 
rheumatism,  kidney  disease  and  chronic  alcoholism  are  pre- 
disposing causes.  The  disease  may  be  primary  or  secondary. 
The  primary  form  is  frequently  due  to  chill,  and  occasionally 
to  mercurial  poisoning  ;  whilst  the  secondary  form  develops 
in  connection  with  psoriasis,  eczema  or  some  other  cutaneous 
ailment.  Dermatitis  exfoliativa  neonatorum  {Ritter^s  disease) 
is  perhaps  a  variety  of  this  affection. 

Symptoms. — The  onset  may  be  acute  with  shivering  and 
fever,  or  it  may  be  gradual.  The  eruption  commences  in 
the  form  of  one  or  more  patches  which  spread  till  the  whole 
or  a  great  part  of  the  body  is  involved.  The  colour  is  deep 
red  or  even  livid.    The  eruption  is  a  dry  one,  but  there  may 
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be  fissures  [e.g.,  at  the  flexures)  from  which  oozing  takes 
place.  Desquamation  is  excessive,  and  pints  of  scales  may 
be  thrown  off  in  a  day.  The  scales  vary  in  size  :  some  are 
small  and  branny,  and  some  are  large  and  membranous. 
Itching  and  infiltration  are  not  prominent  features,  though 
there  may  be  tenderness  and  a  feeling  of  tension.  The  nails 
frequently  become  soft,  and  may  be  ultimately  shed.  The 
mucous  membranes  are  sometimes  involved.  The  patient 
may  be  very  sensitive  to  cold. 

Diagnosis.— This  should  seldom  be  difficult.  The  history 
of  the  case,  the  universal  distribution  of  the  eruption,  the 
marked  redness  and  dryness  of  the  skin,  and  the  profuse 
desquamation  are  sufficiently  characteristic. 

Pemphigus  foliaceus  may  give  rise  to  a  universal  eruption , 
but  here  there  are  bullae  and  an  offensive  discharge  from  the 
skin. 

Lichen  ruber  [L.  planus)  is  a  third  disease  which  may 
involve  the  entire  cutaneous  surface,  but  here  the  eruption 
consists  of  papules. 

In  psoriasis,  the  scales  are  firmly  adherent  to  the  affected 
surface,  are  silvery  in  appearance,  and  are  not  aggregated 
into  large  membranous  flakes.  The  eruption  shows  a  pre- 
ference for  the  extensor  aspect  of  the  knees  and  elbows,  and 
is  rarely  universal. 

Prognosis. — Recrudescences  and  relapses  are  common. 
Most  cases  recover  spontaneously  after  many  months,  but 
in  some  instances  albuminuria,  diarrhoea,  and  other  com- 
plications lead  to  a  fatal  issue.  Ritter's  type  is  particularly 
dangerous. 

Treatment. — Rest  in  bed  between  blankets,  abundance  of 
light  nourishing  food,  and  diuretics,  are  indicated  at  the 
commencement.  Cod-liver  oil,  strychnine,  and  quinine 
should  be  given  as  supporting  agents  or  tonics.  Soothing 
applications  such  as  diachylon  ointment,  Lassar's  paste,^ 

'  Zinc  oxide  and  powdered  starch,  of  each  5ii.,  vaseHne  oss, 
salicylic  acid  gr.  x.  The  paste  should  be  spread  on  thickly,  and 
covered  with  butter  cloth.  It  may  be  cleaned  off  with  oHve  oil. 
If  the  inflammation  is  acute,  the  salicylic  acid  should  be  omitted, 
or  replaced  by  a  milder  antiseptic  such  as  ichthyol. 
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linimentum  Ccilcis,  or  pure  vaseline,  should  be  used  locally. 
If  there  is  itching,  resort  should  be  had  to  warm  bran  baths 
(6  pounds  bran  to  30  gallons  of  water). 

II.  Dermatitis  Exfoliativa  Epidemica. 

In  its  appearance,  this  disease  is  the  same  as  the  non- 
contagious pityriasis  rubra.  It  is,  however,  contagious  and 
microbic,  and  in  recent  years  it  has  repeatedly  come  under 
notice  in  epidemic  form  in  institutions. 

The  microbe  which  is  constantly  present  in  the  skin  in 
this  disease  is  a  diplococcus.  It  has  also  been  found  in  the 
blood  and  urine,  and  in  pus  from  superficial  pustules,  as  well 
as  in  the  bedclothes.  It  has  been  found  after  death  in  the 
spleen,  in  subcutaneous  abscesses,  and  in  pysemic  abscesses 
in  the  lungs  and  kidneys. 

Albuminuria,  diarrhoea,  and  boils  are  among  the  complica- 
tions. 

Prognosis. — In  old  and  feeble  subjects,  there  may  be  fatal 
prostration. 

Treatment. — Good  feeding  and  antiseptic  ointments  con- 
stitute the  main  part  of  the  treatment. 

12.  Pityriasis  Rubra  Pilaris. 

The  characteristic  lesions  begin  on  the  hairy  parts  of  the 
Hmbs  or  body  in  the  form  of  reddish  papules  which  give 
the  skin  a  rough  feeling.  They  send  down  processes  into  the 
hair-foUicles,  so  that  when  they  are  rubbed  off,  little  pits  are 
left.  The  hairs  are  strangled  and  damaged.  The  lesions 
generally  persist  in  this  form  throughout  the  disease,  on  the 
backs  of  the  fingers  and  toes  ;  but  in  other  parts,  for  instance 
about  the  elbows  and  knees,  they  become  confluent  and  give 
rise  to  patches  very  like  those  of  psoriasis.  The  skin  between 
the  patches  becomes  red  and  desquamates,  the  palms  and 
soles  are  scaly,  and  seborrhfjea  is  well  marked  on  the  head. 

Some  authors  consider  tliis  disease  to  be  the  same  as 
Lichen  ruber  acuminatum. 

Recovery  ultimately  takes  place  as  a  rule,  but  a  relapse 
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may  occur,  and  the  disease  is  occasionally  fatal.  Dia- 
phoretics and  thyroid  extract  may  be  given  internally ;  and 
ointments  of  tar  or  salicylic  acid  may  be  applied  to  the  skin. 

13.  Lichen  Ruber. 

Two  principal  varieties  of  this  disease  are  recognised,  the 
one  being  localised  and  the  other  generalised. 

Localised  Lichen  Ruber  {L.  ruber  planus,  L.  planus)  is 
not  very -rare  in  Britain  and  America.  It  may  occur  at  any 
age,  but  is  seldom  met  with  in  children.  With  the  exception 
of  nervous  exhaustion  from  overwork,  anxiety,  etc.,  it  is  not 
possible,  as  a  rule,  to  assign  any  cause  for  the  attack. 

The  eruption  consists  of  papules  which  are  at  first  small, 
but  may  grow  to  some  size.  They  are  purple  or  red  in 
colour,  angular  in  shape,  smooth  on  the  top,  and  either 
fiat-topped  or  umbilicated  owing  to  the  presence  of  a  follicle. 
The  papules,  as  they  increase  in  number  and  size,  may 
become  confluent,  so  that  patches  arise  which  are  sur- 
rounded by  isolated  papules.  The  rash  is  always  dry,  and 
on  fading,  it  leaves  dark  stains,  but  never  scars.  Itching  is 
seldom  severe. 

The  eruption,  which  is  usually  symmetrical,  may  attack 
any  part  of  the  body,  but  its  favourite  seats  are  the  anterior 
aspect  of  the  wrists  and  forearms,  and  the  legs.  It  some- 
times involves  the  mucous  membrane  of  the  mouth. 

The  course  is  usually  chronic  {chronic  lichen  planus),  but 
ultimate  recovery  is  the  rule. 

A  minority  of  cases  of  this  disease  run  a  more  rapid  course 
{acute  lichen  planus).  The  eruption  spreads  rapidly  over  the 
whole  body,  and  at  first  there  is  a  diffuse  erythema  in  addi- 
tion to  the  papules.  The  erythema  soon  passes  away,  and 
the  papules  in  their  turn  are  absorbed,  leaving  stains  to  mark 
their  places.  The  duration  of  such  an  attack  is  perhaps  a 
few  months,  and  the  subjective  symptoms  may  be  very  slight 
indeed. 

Generalised  Lichen  Ruber  (I.  ruber  acummatm) 
appears  to  be  more  common  in  Austria  than  in  Britain  or 
America.    The  disease  may  begin  in  the  same  way  as 
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L.  plamts,  but  the  papules  are  conical  instead  of  flattened, 
and  are  crowned  with  fine,  white  scales.  The  papules  increase 
rapidly  in  number  and  become  confluent,  until  considerable 
areas  or  even  the  whole  surface  of  the  skin  may  be  involved. 
In  this  way  the  whole  skin  may  be  reddened,  thickened  and 
scaly.  The  thickening  is  specially  marked  in  the  palms  and 
soles.  Fissures  develop  and  may  bleed,  and  the  movement 
of  joints  is  interfered  with.  Changes  take  place  in  the  nails. 

In  cases  where  the  disease  involves  much  or  the  whole  of 
the  cutaneous  surface,  the  general  health  is  apt  to  deteriorate, 
and  after  a  very  prolonged  illness  the  patient  may  die  of 
exhaustion. 

It  is  to  be  noted  that  good  authorities  are  disposed  to 
separate  L.  acuminatus  altogether  from  L.  ruber,  and  to 
regard  it  as  identical  with  Pityriasis  rubra  pilaris  (p.  913). 

Treatment.— Attention  should  be  given  to  the  general 
health,  and  good  food,  rest  of  body  and  mind,  tonics  and  a 
change  of  air  may  be  prescribed.  Opium  or  some  other 
sedative  may  be  necessary.  Arsenic  and  mercury  should 
have  a  thorough  trial  as  internal  remedies,  after  any  consti- 
tutional disturbance  has  been  rectified.  By  way  of  local 
treatment,  soothing  measures  should  be  employed  in  acute 
cases  with  erythema  ;  whilst  in  the  chronic  varieties,  stimu- 
lating remedies  such  as  tarry  preparations  are  indicated 

The  term  Lichen  was  formerly  applied  to  a  large  number 
of  cutaneous  diseases  whose  common  feature  was  that  the 
elementary  lesion  was  a  papule.    Many  of  these  affections 
have  since  been  detached  from  the  group  of  Hchens  and 
classihed  according  to  their  true  affinities.    Thus  L  simplex 
or  L.  infantum  (strophulus,  erythema  strophulus,  stomach 
rash,  red  gum)  is  to  be  regarded  as  a  papular  eczema 
L.  agnus  or  L.  eczematosus  (eczema  hchenoides)  is  also 
papular  eczema.    L.  urticatus  is  urticaria  papulosa  L 
ctrcumscnptus  or  L.  circinatus  is  probably  either  seborrhoeic 
eczema  or  seborrhoea  corporis.    L.  tropicus  (prickly  heat)  is 
miliaria  papulosa.    L.  pilaris  is  not  inflammatory,  and  is 
better  named  keratosis  pflaris.    L.  scrofulosus  has  been  de- 
scribed among  tubercular  affections  (p.  139). 
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14.  Acne  (Acne  Vulgaris.    Acne  Disseminata). 

Acne  is  a  chronic  affection  of  the  skin  which  is  chiefly  seen 
on  the  face,  shoulders  and  upper  part  of  the  chest.  It  is 
an  inflammation  of  the  sebaceous  glands  and  hair-follicles 
which  results  from  retention  of  the  secretion.  Acne  is  fre- 
quently associated  with  comedones,  in  which  there  is  reten- 
tion without  inflammation  (p.  888). 

The  disease  is  most  common  in  the  period  from  fifteen  to 
twenty-five  years  of  age,  and  it  has  been  supposed  to  be 
related  to  the  development  of  the  sexual  function.  The 
eruption  consists  of  pimples,  which  appear  in  successive 
crops,  and  after  suppurating  leave  minute  scars.  Some- 
times there  is  a  good  deal  of  induration  around  the  pimple 
{A.indurata).  In  severe  cases,  one  or  more  of  the  sebaceous 
glands  may  become  the  seat  of  small  boHs,  which  suppurate 
slowly,  and  leave  scars  like  the  pits  of  small-pox. 

Diagnosis.— This  is  generally  easy.  Syphilitic  eruptions 
are  distinguished  by  not  being  confined  to  the  face  and 
chest,  by  the  absence  of  comedones,  and  possibly  by  the  age 
of  onset,  the  history,  and  other  evidences  of  syphilis.  It 
must  be  remembered  that  the  internal  use  of  bromides  and 
iodides  may  give  rise  to  acne. 

Treatment.— Comedones  must  be  removed.  The  face 
should  be  thoroughly  scrubbed  each  night  with  soap  and  hot 
water,  and  a  sulphur  lotion  or  ointment  may  be  applied 
thereafter.  If  the'  scrubbing  causes  much  irritation  of  the 
skin  a  calamine  and  zinc  oxide  lotion  may  be  applied  for 
the  first  few  nights  ;  the  lotion  is  allowed  to  dry  on  the  skin, 
and  the  latter  is  washed  with  plain  water  m  the  morning. 
Cod-liver  oil  and  arsenic  may  be  given  internally.  Obstinate 
cases  of  acne  may  be  treated  by  Wright's  plan  of  inoc« 
a  staphylococcus  vaccine  of  standard  strength.  The  use 
of  the  vaccine  is  regulated  by  systematic  exammations  oi 
the  phagocytic  or  opsonic  index  of  the  blood. 

15  Acne  Rosacea  (Rosacea.    Gutta  Rosea). 
Rosacea  is  quite  distinct  from  acne,  though  the  two  may 
occur  together.    It  is  much  more  common  m  females  than 
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in  males.  Menstrual  disturbance  and  dyspepsia  in  women, 
and  alcoholism  in  men  are  important  causes.  In  males  it 
tends  to  begin  in  middle  life  ;  in  females  it  begins  especially 
at  puberty  or  at  the  menopause. 

The  parts  affected  are  the  nose,  cheeks,  chin  and  forehead. 
There  is  redness  of  the  skin  with  dilatation  of  vessels  and 
an  oily  secretion  {seborrhcea  nasi).  Papules  and  pustules 
may  develop.  The  congestion  is  apt  to  be  aggravated  after 
alcoholic  or  hot  drinks,  and  to  be  then  accompanied  by  a 
burning  sensation. 

In  the  hypertrophic  variety  (rhinophyma),  which  is  seen 
chiefly  in  men,  and  is  sometimes  though  not  always  due  to 
alcoholic  excess,  there  is  great  overgrowth  of  the  soft  tissues 
of  the  nose. 

Treatment. — It  is  important  to  correct  any  uterine  or 
digestive  disorder,  and  to  put  a  stop  to  excesses  in  alcohol, 
tea,  etc.  In  ordinary  cases  alcohol  should  be  forbidden,  but 
if  there  is  debihty,  tonics  may  be  beneficial.  Dilated 
vessels  may  be  slit  open  longitudinally,  and  after  the 
wounds  have  healed,  a  mild  sulphur  ointment  may  be 
rubbed  in  each  evening.  In  the  morning,  the  face  should  be 
washed  with  oatmeal- water  or  gruel,  and  after  drying,  a 
little  calamine  and  zinc  oxide  lotion  should  be  allowed  to 
dry  upon  it.  Electrolysis,  however,  is  a  better  method  than 
incision  for  the  ordinary  form.  In  cases  characterised  by 
hypertrophy  without  definite  tumour,  or  by  a  great  aggrega- 
tion of  pustules,  multiple  scarification  should  be  employed. 

Definite  tumours  require  surgical  measures. 

i6.  Ecthyma. 

This  term  is  applied  to  the  condition  in  which  large  and 
not  very  numerous  discrete  pustules  and  scabs  are  found 
scattered  over  the  limbs  and  trunk  in  debilitated  subjects. 
It  may  be  looked  upon  as  a  phase  or  result  of  impetigo 
contagiosa,  and  is  associated,  like  the  latter,  with  the 
presence  of  the  streptococcus. 

Treatment.— Tonics,  good  food  and  hygiene,  removal  of 
crusts,  and  applications  of  white  precipitate  ointment  con- 
stitute the  appropriate  treatment. 
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17.  Drug  Eruptions  (Dermatitis  Medicamentosa. 
Toxicodermia^.    Medicinal  Rashes). 

The  administration  of  certain  drugs  is  liable  to  give  rise  to 
skin  eruptions,  the  more  frequent  varieties  of  which  must  be 
borre  in  mind  by  the  practitioner.  Individual  peculiarity  is 
very  influential. 

Acetanilide  (antifebrin). — A  slate  colour  suggestive  of 
cyanosis,  but  probably  a  dyeing  effect. 

Antitoxin  (diphtheritic). — Erythema  and  urticaria. 

Arsenic. — Erythema,  urticaria,  eczema  and  zoster.  Pro- 
longed use  may  cause  pigmentation  of  the  skin  and  thicken- 
ing of  the  epidermis  (keratosis)  of  the  palms  and  soles. 

Belladonna. — A  scarlatiniform  rash. 

Borax. — A  scaly  rash  like  psoriasis. 

Bromides. — Acne  often  ;  sometimes  erythematous,  urti- 
carious  and  other  eruptions. 

Cinchona  and  Quinine. — A  scarlatiniform,  measly  or  urti- 
carious  eruption. 

Chloral  hydrate.— Eryth.Qm2i,  urticaria,  and  other  eruptions. 

Copaiba  and  Cuhehs.— bright  red,  itchy  patches  which  may 
spread  over  most  of  the  body. 

Digitalis.— Scd.T\dXm\iorm,  papular,  and  urticarious  rashes. 

Enemata.—li  made  with  ordinary  hard  soap,  large  ene- 
mata  not  uncommonly  cause  a  scarlatiniform  rash  which 
may  after  a  time  become  urticarious.  The  use  of  soft  soap 
does  not  appear  to  cause  a  rash.  I  have  seen  a  similar 
eruption  follow  the  accidental  swallowing  of  a  piece  of  hard 
soap. 

Iodine  and  Jo^^^^^^s.— Acne-like,  erythematous,  bullous  and 

purpuric  eruptions. 

Iodoform.— Erythemsi,  urticaria,  and  purpura  after  absorp- 
tion ;  a  vesicular  eruption  locally. 

Opium  and  Morphine.— Sudammdi,  erythema,  and  urti- 
caria. 

Phenazone  (antipyrin).— An  erythematous  or  measly  rash  ; 
sometimes  papular,  urticarious,  purpuric,  etc. 

Salicylates.—Sc^rl^tmiiovm,  measly,  urticarious  and  other 

eruptions. 
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Santonin. — -Urticaria. 

Sulphonal. — Scarlatiniform  and  other  rashes  ;  purpura 
(with  hgematoporphyrinuria). 
Tar. — Erythema. 
Turpentine. — Erythema. 

Treatment. — Sometimes  the  medicine  must  be  withdrawn 
for  the  time,  or  reduced  in  amount,  or  avoided  altogether  for 
the  future  ;  but  in  certain  cases,  as  in  the  prolonged  adminis- 
tration of  bromides  or  of  borax  in  epilepsy,  the  eruption  may 
be  completely  prevented  by  the  addition  to  each  dose  of  a 
small  quantity  of  arsenic. 

l8.  PSORIASIS.I 

Psoriasis  is  a  very  common  and  important  disease  of  the 
skin,  and  is  characterised  by  overgrowth  affecting  specially 
the  deeper  layers  of  the  epidermis,  with  the  result  that 
patches  of  dry,  silvery  scales  develop  on  a  red  base. 

Etiology.— Hereditary  tendency  seems  to  be  the  only 
undoubted  cause  which  can  be  recognised.  Those  who 
suffer  from  the  disease  are  specially  liable  to  fresh  attacks  in 
winter  and  in  spring.  To  such  individuals,  moreover,  sea- 
air  and  sea-water  are  frequently  hurtful.  In  those  who  are 
liable,  an  attack  may  be  induced  by  debility.  Thus,  women 
are  apt  to  suffer  during  lactation,  and  McCall  Anderson 
quotes  a  case  where  the  patient  suffered  only  while  suckling 
her  male  children.  I  have  met  with  a  case  where  the  disease 
occurred  after  the  births  of  the  last  four  children,  who  were 
all  girls,  but  not  after  that  of  the  first  child,  who  was  a  boy. 
In  this  patient,  moreover,  the  eruption  affected  that  part  of 
the  left  ring-finger  which  was  in  contact  with  the  ring.  By 
way  of  experiment  she  transferred  the  ring  to  the  right  ring- 
finger,  with  the  result  that  the  disease  appeared  there  also. 
The  fingers  were  unaffected  except  where  they  were  in 
contact  with  the  ring.  Local  irritation,  however,  by  itself, 
is  very  rarely  a  cause  of  psoriasis. 

Psoriasis  is  rare  in  the  first  three  years  of  life,  but  is 
common  in  older  children  and  young  adults.    Most  cases 
^  xj^MfuL  =  scurf  ;  formerly  called  lepra. 
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begin  before  the  thirtieth  year.  Both  sexes  and  all  classes  of 
society  suffer  practically  alike. 

Symptoms. — The  lesions  begin  as  minute  papules,  which 
are  crowned  with  scales  almost  from  the  first.  The  silvery 
character  of  the  scales  is  attributable  to  the  presence  of  air 
among  them.  If  it  is  not  well  marked,  it  can  be  brought  out 
by  scratching.  The  patches  are  distinctly  demarcated  from 
the  surrounding  healthy  skin.  In  the  early  stage  they  are 
very  small  {Psoriasis  punctata),  but  they  grow  to  be  ^  an  inch 
or  I  inch  in  diameter,  and  then  resemble  drops  of  mortar 
(P.  guttata).  These  spots  often  coalesce  into  considerable 
patches.  The  scales  are  very  adherent,  and  when  they 
are  torn  off,  slight  bleeding  may  result.  Sometimes  the 
scales  are  heaped  up  to  such  an  extent  that  the  patch, 
as  in  rupia  (see  p.  146),  resembles  a  limpet-shell  (P. 
rupioides). 

The  tips  of  the  elbows,  and  the  knees  just  below  the  patellae 
are  almost  always  affected.  The  head  also  suffers  frequently, 
though  the  face  generally  escapes.  Almost  any  part  of  the 
body,  however,  may  be  involved.  Sometimes  the  disease 
attacks  the  nails,  causing  them  to  become  thick,  opaque,  and 
brittle.  The  distribution  is  roughly  symmetrical,  and  as  a 
general  rule,  the  eruption  is  more  abundant  on  the  back 
than  on  the  front  of  the  trunk,  and  on  the  extensor  than  on 
the  flexor  aspect  of  the  limbs.  The  eruption  is  dry,  and 
itching  is  usually  slight,  unless  in  gouty  subjects.  The 
general  health  is  often  very  good. 

Diagnosis. — A  squamous  syphilide  (syphilitic  psoriasis)  is 
sometimes  difficult  to  distinguish  from  psoriasis.  There  may 
be  other  signs  of  syphilis,  a  history  of  syphilitic  infection  and 
marked  coppery  pigmentation  ;  the  scales  are  not  so  silvery 
as  in  psoriasis,  the  elbows  and  knees  are  not  so  constantly 
affected,  and  the  palms  and  soles  are  frequently  involved. 
On  the  other  hand,  in  simple  psoriasis  the  palms  and  soles 
are  seldom  involved,  while  the  knees  and  elbows  almost 
always  are.  The  fact  of  the  eruption  having  been  present  at 
an  early  age  points  to  simple  psoriasis.  Simple  psoriasis  is 
apt  to  relapse  repeatedly  during  a  long  period  of  years  ; 
syphilitic  psoriasis,  once  cured,  is  not  so  likely  to  recur. 
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Mercury  and  potassium  iodide  will  cure  the  syphilide  ; 
arsenic  will  often  cure  psoriasis. 

In  eczema  squamosum  there  are  often  patches  of  eruption 
which  are  or  have  been  leeting  ;  the  scales  are  seldom 
silvery  ;  itching  is  present ;  and  the  extensor  aspects  of  the 
elbows  and  knees  are  not  likely  to  be  involved. 

In  dermatitis  exfoliativa  {pityriasis  rubra)  the  skin  is  deep- 
red  aU  over,  and  not  simply  in  spots  or  patches  ;  the  epi- 
dermis peels  off  in  large  membranous  flakes  ;  and  the  scales 
are  not  situated  on  a  raised  base. 

Ichthyosis  is  present  from  infancy  ;  the  scales  are  brown 
or  dirty-looking  ;  the  skin  is  dry  all  over  ;  and  there  are  no 
signs  of  inflammation. 

Sehorrhoea  of  the  scalp  forms  greasy  crusts  over  pale  skin. 

Prognosis.— This  is  favourable  as  regards  life,  but  relapses 
occur  in  the  great  majority  of  cases.  It  is  often  difficult  to 
remove  an  attack,  but  spontaneous  disappearance  is  some- 
times observed. 

Treatment.— Arsenic  is  the  most  important  remedy. 
Fowler's  solution  or  the  acid  solution  should  be  given  after 
meals  in  doses  which  may  be  small  at  first  but  should  be 
graduahy  increased  almost  to  the  limit  of  tolerance  for  the 
particular  individual.  Arsenic  should  not  be  given,  how- 
ever, while  the  eruption  is  coming  out  acutely. 

Other  internal  remedies  are  carbolic  acid  (gr.  ii.-iv.  thrice 
daily  in  pill),  creosote  (111^.  xv.),  ammonium  carbonate 
(gr.  x.-xxx.),  potassium  iodide  (large  doses),  salicin  (gr.  xv.), 
sodium  salicylate,  cod-liver  oil,  and— in  a  patient  who  can 
be  kept  under  constant  supervision  in  bed— thyroid  extract. 
Any  source  of  debihty  must  of  course  be  removed. 

The  treatment  should  be  local  as  well  as  general.  The 
patient  should  have  alkaline  baths  once  or  twice  a  day,  so 
that  the  scales  may  be  removed  by  scrubbing  with  a  nail- 
brush. Thereafter  some  stimulating  ointment,  liniment,  or 
lotion  IS  to  be  applied.  The  milder  preparations  are  mer- 
curials, such  as  white  precipitate  ointment.  Stronger  than 
these  are  tarry  substances,  such  as  ointments  or  liniments  of 
oil  of  cade  or  of  birch-tar  (n^x.-^ii.  in  Si-)-  Another  remedy 
IS  liquor  picis  carbonis  (^ss.-^ii.  in  Hi.  of  water). 
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One  of  tlie  strongest  and  most  useful  preparations  is 
chrysarobin,  which  may  be  used  as  an  ointment  in  the 
strength  of  gr.  x.  in  gi.  It  is  rubbed  into  the  affected  parts 
(exckiding  the  head)  night  and  morning.  As  it  stains  the 
linen,  old  clothing  must  be  used  during  the  course  of  treat- 
ment.   Sometimes  it  causes  erythema  of  the  skin. 

In  acute  cases,  the  treatment  just  described  is  contra- 
indicated  ;  the  applications  must  at  first  be  soothing  and 
not  stimulating. 

19.  Lupus  Erythematosus  (Lupus  Erythematodes. 
Batswing  Lupus.  Butterfly  Lupus.  Ulerythema 
Centrifugum). 

This  is  a  peculiar  inflammatory  eruption  which  in  the 
great  majority  of  cases  is  confined  to  the  nose,  cheeks  and 
ears,  though  occasionally  involving  the  hands  and  other 
parts,  either  alone  or  in  combination.  The  distribution  of 
the  disease  on  the  nose  and  cheeks  suggests  the  form  of  a 
bat  or  butterfly.  The  affection  is  one  of  adults,  but  it 
tends  to  die  out  in  old  age.  It  is  much  more  common  in 
women  than  in  men.  Its  nature  is  still  uncertain.  It 
has  been  regarded  as  tubercular,  but  the  correctness  of  this 
view  has  not  yet  been  demonstrated.  Lupus  erythema- 
tosus is  specially  apt  to  occur  in  persons  with  a  feeble 
circulation,  including  those  who  complain  of  chilblains ; 
and  also  in  tubercular  and  other  debilitated  subjects. 
It  is  not  contagious,  auto-inoculable,  or  hereditary. 

Morbid  Anatomy.— The  epidermis  is  very  thin.  The 
underlying  corium  is  oedematous  and  infiltrated  with  leuco- 
cytes and  connective-tissue  cells.  The  condition  is  a 
chronic  inflammation  beginning  at  the  bloodvessels,  and 
associated  with  dilatation  of  lymph  channels  and  some- 
times with  thrombosis.  Secondary  atrophy  ensues.  The 
inflammation  sometimes  attacks  specially  the  regions  of 
the  glands  and  hair-follicles. 

Symptoms.— The  disease  may  be  seen  in  an  early  stage  in 
the  form  of  little  red  spots  which  afterwards  increase  and 
coalesce  to  form  rounded  patches.    The  original  spots  are 
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covered  by  scales,  and  when  a  scale  is  removed,  it  is  found 
to  have  adherent  to  its  under  surface  an  epidermic  plug 
which  had  projected  into  a  sebaceous  follicle  or  some  other 
depression  in  tlie  epidermis.  The  patches  are  elevated  at 
the  margins,  and  wliile  they  spread  at  their  periphery,  they 
may  heal  at  their  centres,  giving  rise  to  a  slightly  depressed 
scar.  There  is  no  ulceration.  The  disease  may  cause 
itching  or  burning,  but  seldom  actual  pain.  In  rare  cases 
it  becomes  generalised  over  almost  all  the  body  {L.  ery- 
thematosus disseminatus  vel  exanihematicus). 

Diagnosis. — Lupus  vulgaris  generally  begins  before  adult 
life.  Isolated,  apple-jehyhke  nodules  may  be  recognisable. 
Ulceration  is  common.  The  sebaceous  glands  are  not 
speciahy  involved.    Symmetry  is  not  a  feature. 

Chilblains  do  not  persist  through  summer,  and  do  not 
show  cicatricial  atrophy  of  the  skin. 

In  sehorrhoea  sicca,  the  crusts  consist  largely  of  sebaceous 
matter.  The  skin  beneath  is  pale  or  but  slightly  reddened, 
and  is  oily.    There  is  no  scarring. 

Prognosis.— The  disease  shows  but  little  inclination  to 
disappear,  and  may  persist  for  an  indefinite  number  of 
years.  It  is  most  refractory  to  treatment.  Some  cases, 
however,  undergo  cure  pretty  quickly  ;  while,  on  the  other 
hand,  the  rare  disseminated  form  may  prove  fatal. 

Treatment.— Cod-liver  oil,  arsenic  and  other  tonics  may 
be  given  internally.  Salicin,  quinine,  and  ichthyol  are 
other  dmgs  which  have  been  recommended.  Soothing 
applications  such  as  calamine  lotion  are  indicated  in  the 
active  stage,  and  under  such  measures,  the  disease  may 
become  mconspicuous.  In  the  quiescent  stage,  the  part 
may  be  rubbed  daily  with  flannel  and  soap  spirit  till  all 
the  scales  are  removed,  or  coUodion  containing  10  per  cent 
of  ichthyol  or  of  soft-soap  may  be  applied.  In  all  cases 
the  affected  parts  should  be  protected  from  abrupt  or 
extreme  variations  of  temperature. 
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20.  Cheiropompholyxi  (Pompholyx.  Dysidrosis). 

This  disease  manifests  itself  as  a  symmetrical  eruption 
of  vesicles  on  the  hands,  especially  along  the  borders  of  the 
fingers.  It  sometimes  occurs  also  on  the  feet.  The  vesicles 
have  a  transparent  appearance,  like  grains  of  boiled  sago. 
They  are  well  embedded  in  the  skin,  and  have  little  or  no 
tendency  to  rupture.  In  the  course  of  some  days  they  dry 
in,  to  be  afterwards  exfoliated.  The  attack  passes  off 
within  a  few  weeks. 

Apart  from  the  vesicles,  and  some  heat  and  itching,  there 
may  be  few  or  no  signs  of  inflammation,  but  eczema  and 
other  inflammations  of  the  skin  may  follow. 

Etiology. — Those  who  perspire  readily  are  specially  liable 
to  this  disease,  but  there  is  reason  to  believe  that  the  vesicles 
are  inflammatory  in  their  origin  and  are  not  due  merely  to 
retention  of  sweat.  Local  irritation  and  a  congenital  ten- 
dency are  mentioned  as  causes,  in  addition  to  hyperidrosis. 
The  affection  may  occur  at  any  age. 

Prognosis. — The  slighter  attacks  pass  off  after  days  or 
weeks,  but  sometimes  the  disease  assumes  a  chronic  phase  ; 
and  though  recovery  at  last  takes  place,  there  is  a  strong 
tendency  towards  recurrence. 

Treatment. — Tonics  may  be  given  internally.  A  dusting 
powder  or  calamine  lotion  may  be  applied  locally.  The 
affected  parts  should  be  kept  thoroughly  clean. 

21.  Sycosis  (Coccogenic  Sycosis.    Pustular  Follicu- 
litis OF  THE  Beard. 2  Mentagra). 

This  disease  is  generally,  though  not  by  all  dermatologists, 
recognised  as  distinct  from  eczema  of  the  hairy  part  of  the 
face.  It  is  an  inflammation  set  up,  in  or  around  the  hair- 
follicles,  by  pyogenic  micrococci.  Acne-like  papules  appear 
and  develop  into  pustules,  through  the  centre  of  each  of 
which  a  hair  passes.    In  acute  cases  there  may  be  con- 

1  Xeip  =  hand;  7ro,a(^oAi-^  =  bubble. 

2  A  somewhat  similar  pustular  folliculitis  of  the  scalp  is  knoAvn  as 
Quinquaud's  disease. 
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siderable  infiltration,  but  the  disease  is  usually  very  chronic 
and  spreads  slowly. 

Diagnosis.  —  The  distinction  from  eczema  may  be  very 
difiticult.  In  eczema  there  is  inflammation  of  the  skin,  to 
which  pustules  round  the  hair-follicles  may  be  added  ;  in 
sycosis,  the  pustules  at  the  hair-follicles  are  the  essential 
feature,  though  the  intervening  skin  is  apt  to  become  in- 
flamed. In  sycosis  the  pustules  are  likely  to  be  more 
numerous  than  in  eczema.  Sycosis  occurs  chiefly  in  adult 
males  ;  it  is  attended  by  pain  or  burning,  but  there  is  little 
or  no  itching,  and  it  is  confined  to  the  hairy  parts. 

Impetigo  is  not  likely  to  be  limited  to  the  hairy  parts. 
Moreover,  it  develops  more  quickly,  and  produces  more 
discharge  than  sycosis. 

Ringworm  of  the  beard  generaUy  begins  with  a  circular 
patch,  and  is  usuaUy  associated  with  hard,  deep-seated 
nodules.  It  spreads  more  quickly  than  sycosis,  and  is 
associated  with  a  fungus. 

Treatment.  —  Crusts  should  be  moistened  with  oil, 
fomented,  and  removed.  Thereupon  the  hair  in  the  affected 
region  should  be  cut  short,  and  every  hair  which  is  seen  to 
pass  through  a  pustule  should  be  removed  by  epilating 
forceps,  after  which  white  precipitate  ointment  should  be 
weU  rubbed  in.  At  a  later  period,  it  is  weU  to  epilate  the 
whole  of  the  affected  area,  a  small  proportion  of  the  hairs 
being  removed  daily.  A  parasiticide  ointment  should  be 
rubbed  in  after  each  operation  ;  or,  from  the  first,  epilation 
may  be  carried  out  by  the  agency  of  the  X  rays,  and  fol- 
lowed by  the  application  of  the  parasiticide  ointment. 

ii.  New  Formations. 

I.  Keratoses. 
(i)  Clavus  {Com). 
This  condition  is  most  common  on  the  foot  because  boots 
are  so  often  tight  or  ill-fitting.  The  visible  part  of  the  corn 
is  an  overgrowth  of  epidermis  which  projects  above  the 
level  of  the  skin.  The  deeper  part  is  an  inverted  cone— the 
'  root '  or  '  eye  '  of  the  corn— and  likewise  consists  of 
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epidermis.  Its  apex  presses  inwards  upon  the  sensitive 
corium.  The  corium  is  thus  depressed  and  irritated,  and 
may  become  inflamed  and  atrophied.  Pressure  on  the  corn 
naturahy  causes  pain,  but  spontaneous  pain  is  often  in- 
duced by  atmospheric  conditions.  An  old  corn  comes  to 
resemble  horn  in  colour  and  hardness,  but  a  corn  situated 
between  the  toes,  where  the  skin  is  always  more  or  less 
moist,  remains  white  and  soft  {soft  corn).  Occasionally  a 
bursa  develops  underneath  the  corn,  constituting  a  bunion, 
and  this  may  become  the  seat  of  inflammation  and  sup- 
puration. 

Treatment. — A  convenient  palliative  measure  is  bathing 
the  foot  in  hot  water,  and  then  paring  the  corn  with  a  razor. 
'  Corn-cures  '  generally  depend  upon  salicylic  acid,  which 
destroys  the  morbid  epithelium  while  sparing  the  healthy 
tissues.  Salicylic  plaster  may  be  applied  daily  for  some 
days  and  kept  in  place  by  a  bandage  ;  or  a  solution  con- 
sisting of  salicylic  acid  3i.  and  extract  of  cannabis  indica 
gr.  X.  in  flexile  collodion  gi.  may  be  used  each  evening. 
After  some  days,  when  the  plaster  is  removed,  the  latter  may 
pull  off  the  corn  with  it,  or  the  corn  may  be  scraped  away. 

Attention  should  be  given  to  the  shape  and  size  of  the 
boots. 

(2)  Callosity  {Tylosis.  Tyloma). 

This  is  a  simple  thickening  of  the  epidermis,  often  of  con- 
siderable size,  but  not  associated  with  any  core  pressing 
downwards  upon  the  corium,  and  therefore  not  attended 
with  pain.  It  is  chiefly  seen  in  the  hands  and  feet.  In  the 
case  of  the  hands,  it  is  often  the  result  of  the  patient's 
occupation.  Great  overgrowth  of  the  horny  epidermis  of 
the  palms  and  soles  occurs  as  a  rare  disease  which  may  run 
in  families  through  several  generations  (hereditary  kera- 
toma or  tylosis). 

(3)  Cutaneous  Horn. 
Cutaneous  horns  are  rare  in  the  human  subject.  They 
are  most  common  on  the  head,  but  may  occur  almost  any- 
where, and  may  reach  a  length  of  many  inches. 
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The  treatment  consists  in  removal  of  the  horn,  and 
cauterisation  or  excision  of  the  cutis  from  wiiich  it 
grows. 

(4)  Keratosis  Pilaris  {Lichen  Pilaris). 

Keratosis  pilaris  is  not  an  inflammatory  disease,  though 
scratching  may  occasionally  give  rise  to  some  congestion. 
It  takes  the  form  of  little  papules  about  the  size  of  pins' 
heads,  which  develop  around  the  hairs  of  the  legs,  thighs 
and  arms.  The  papules  consist  of  debris  which  accumu- 
lates inside  the  foUicles  and  projects  from  them. 

Treatment. — This  consists  in  thorough  scrubbing  with 
soap  and  hot  water,  with  subsequent  inunction  of  glycerin. 

(5)  Verruca. 

Verruca  Vulgaris  {common  wart)  occurs  most  commonly 
on  the  hands.  It  is  due  to  hypertrophy  of  a  small  group 
of  papillae,  and  may  be  smooth  or  rough  ;  dark,  or  coloured 
like  the  surrounding  skin.  It  is  generally  horny  on  the 
surface  and  firm. 

Treatment.— To  remove  a  wart,  the  epidermis  may  be 
pared  away,  and  the  hypertrophied  papiUce  may  then  be 
cauterised  with  glacial  acetic  acid,  carbolic  acid,  or  nitric 
acid.  Or  a  saturated  solution  of  caustic  potash  may  be 
employed.  Care  must  be  taken  that  the  surrounding  skin 
is  protected  from  the  caustic.  For  some  warts,  nothing  is 
better  than  excision  with  a  pair  of  scissors. 

Verruca  Plana  {fiat  wart)  is  seen  in  elderly  people 
{verruca  senilis),  especially  about  the  face,  neck  and  back. 
It  IS  dark  in  colour,  and  is  but  Httle  elevated,  though  more 
extensive  in  area  than  the  common  wart. 

Verruca  Acuminata  {cauliflower  excrescence)  has  a  special 
tendency  to  develop  on  the  glans  penis,  on  the  under  surface 
of  the  prepuce  and  on  the  inner  surface  of  the  labia.  It 
often  accompanies  venereal  affections  in  consequence  of 
the  irritation  of  discharges  {venereal  wart),  but  it  may  occur 
in  those  who  have  never  had  venereal  disease,  and  in  other 
moist  portions  of  the  skin  besides  the  genitals.    As  it  is 
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often  moist,  it  is  sometimes  spoken  of  as  moist  wart.  It 
appears  in  the  form  of  groups  of  pointed  elevations,  whicli 
may  be  either  sessile  or  pedunculated,  and  have  frequently 
a  pink  or  red  colour.  It  is  important  not  to  mistake  them 
for  condylomata. 

In  the  treatment  of  verruca  acuminata,  cleanliness  should 
be  secured  by  frequent  washing  with  a  weak  solution  of 
potassium  permanganate,  after  which  a  dusting  powder 
should  be  applied. 

Verruca  Digitata  occurs  on  the  scalp.  It  gives  rise  to 
a  broad  mass  in  which  the  hypertrophied  papillae  are  not 
blended  together  by  thickened  cuticle,  but  project  as  finger- 
like processes. 

Verruca  Filiformis  is  a  thread-like  projection  due  to 
hypertrophy  of  one  or  a  few  papillae.  It  occurs  on  the 
eyelids,  neck  and  elsewhere. 

Verruca  Necrogenica  {cadaveric  wart,  anatomical 
tubercle)  is  a  tubercular  lesion  (see  p.  139). 


(6)  Ichthyosis  {Fish-skin  Disease). 

Ichthyosis  is  a  congenital  abnormality  of  the  skin  charac- 
terised by  hypertrophy  of  the  papillary  layers  and  hardness 
and  brittleness  of  the  epidermis.  The  latter  cracks  along 
the  lines  of  the  skin,  so  that  lozenge-shaped  scales  are  pro- 
duced. The  condition  is  met  with  in  many  degrees  of 
severity.  Slight  cases  are  known  as  xerodermia,  and  are 
characterised  by  abnormal  dryness  and  roughness  of  the 
skin,  from  various  parts  of  which — e.g.,  on  the  sides  of  the 
chest — fine,  tough,  adherent  scales  project.  The  skin  looks 
dirty,  and  though  it  may  appear  to  be  cleaned  by  very 
thorough  washing,  a  few  hours  may  suffice  for  a  restoration 
of  the  dirty  aspect.  In  more  marked  cases  (7.  simplex) 
the  scales  or  plates,  which  are  free  at  their  edges  but  ad- 
herent at  their  centre,  and  which  are  separated  from  one 
another  by  distinct  fissures,  strongly  suggest  the  skin  of 
reptile  (7.  serpentina).  In  exceptional  cases,  the  plat' 
project  like  warts  (7.  hystrix),  and  individuals  thus 
figured  have  exhibited  themselves  as  '  porcupine  men.' 
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Ichthyosis  commonly  escapes  notice  during  the  first  six 
months  of  life.  It  is  often  inherited  and  runs  in  families. 
It  attacks  both  sexes,  though  often  confining  itself  to  one 
sex  in  a  family.    The  general  health  does  not  suffer. 

Treatment. — Considerable  improvement  may  be  effected 
by  treatment.  The  general  condition  may  be  improved  by 
cod-liver  oil,  arsenic  and  iron.  The  less  adherent  epidermic 
scales  should  be  removed  by  alkaline  baths,  and  friction  with 
soft  soap  and  hot  water.  Hypodermic  injections  of  pilo- 
carpine, and  the  cautious  administration  of  thyroid  extract 
may  be  tried,  in  order  to  promote  sweating  and  the  removal 
of  crusts.  The  skin  should  be  rubbed  with  lanolin.  In 
severe  cases  it  is  desirable  that  the  patient  should  reside  in 
a  warm  and  moist  climate. 


2.  SCLERODERMIA. 

Diffuse  Sclerodermia  (sclerema,  scleriasis,  dermato- 
sclerosis,  hidebound  disease)  is  a  chronic  disease  characterised 
by  an  overgrowth  of  fibrous  tissue  in  the  skin,  which  causes 
the  latter  to  become  hard  and  immobile.  The  fibrous 
growth  involves  not  only  the  corium,  but  also  the  sub- 
cutaneous fatty  tissue,  deep  fasciae  and  periosteum.  In  the 
long-nm,  the  fat  disappears,  and  the  true  skin  and  the  glands 
are  atrophied. 

The  disease  is  more  common  in  women  than  in  men.  It 
is  most  frequent  in  early  adult  Hfe,  and  at  middle  age.  It  is 
often  unilateral.  The  upper  half  of  the  body  and  the  upper 
limbs  suffer  most.  When  the  fingers  are  specially  involved, 
the  condition  is  sometimes  known  as  sclerodactylia.  The 
onset  is  very  gradual.  The  skin  becomes  hard,  so  that  it 
cannot  be  pinched  between  the  finger  and  thumb.  Voluntary 
movement  is  interfered  with.  The  surface  is  generally 
smooth  and  shiny,  and  may  be  pigmented. 

In  a  few  cases  the  mucous  membrane  of  the  mouth  is 
affected.  The  sensory  functions  are  not  much  if  at  all 
disturbed.  Raynaud's  disease  is  sometimes  associated  with 
sclerodermia. 1 

'  See  the  author's  monograph  on  '  Raynaud's  Disease,'  p.  163  et  seq. 
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Prognosis. — Spontaneous  cure  may  take  place,  but  if  the 
disease  progresses  for  a  long  time,  the  patient  may  become 
debilitated,  and  he  is  thus  rendered  an  easy  victim  to  inter- 
current disease. 

Treatment. — Tonics,  cod-liver  oil,  change  of  air  and  sham- 
pooing are  the  measures  indicated.  Salicin,  salicylates,  and 
occasional  Turkish  baths  also  deserve  a  trial. 

Circumscribed  Sclerodermia  {morphoea,  Addison's  ke- 
loid) usually  occurs  as  a  rounded  or  oval  patch,  but  some- 
times it  follows  the  course  of  a  superficial  nerve.  At  first  it 
may  be  pink  in  colour,  but  later  on  it  becomes  yellowish- 
white,  smooth,  and  firm  like  ivory.  The  patch  is  well 
defined,  being  surrounded  by  a  coloured  areola  due  to  dilated 
vessels.  The  neighbouring  skin  may  become  pigmented. 
The  patches  may  be  single  or  multiple,  and  are  sometimes 
the  seat  of  itching  or  pain. 

Sclerodermia  Neonatorum  {sclerema,  neonatorum)  is 
observed  at  birth  or  within  a  few  days  thereafter.  It  usually 
begins  in  the  legs  and  tends  to  spread  upwards  till  a  great 
part  or  the  whole  of  the  body  is  involved.  The  skin  becomes 
cold,  hard,  and  pale  or  mottled.  Pressure  with  the  finger 
suggests  that  the  skin  is  half  frozen.  The  limbs  and  face 
are  immobile.  Death  generally  results  after  days  or  weeks 
from  inanition  or  some  complication. 

Treatment.— The  child  should  be  kept  warm  in  an  mcu- 
bator,  or  by  wrapping  it  in  cotton  wadding.  The  body 
should  be  rubbed  with  warm  oil,  and  abundance  of  warm 
milk  should  be  given. 

3  Xerodermia  Pigmentosa  (Atrophodermia  Pigmen- 
tosa.    Xerodermia  Maligna.    Lentigo  Maligna 
Juvenilis.    Kaposi's  Disease). 
This  is  a  very  rare  disease,  which  generally  commences  in 
the  first  or  second  year  of  Hfe,  and  tends  to  run  m  families, 
though  not  to  be  inherited.    Six  kinds  of  lesion  can  usually 

be  recognised  :  .  ■,  n 

I  Pigment  spots  exactly  resembling  frecldes  (lentigo), 
both  in  their  appearance  and  in  their  tendency  to  involve 
chiefly  the  uncovered  parts. 


DISEASES  OF  THE  SKIN  931 

2.  Telangiectases,  or  dilated  vessels,  which  appear,  after 
months  or  years,  between  the  pigment  spots. 

3.  Small,  white,  atrophic  areas  scattered  among  the  pig- 
ment spots  on  the  face. 

4.  Warts  of  various  sizes,  many  of  them  resembling  senile 
warts. 

5.  Superficial  ulcerations  with  yellowish  or  greenish  crusts, 
situated  chiefly  on  the  face,  and  tending  as  they  heal  to 
produce  cicatricial  deformities. 

6.  Tumours,  at  first  papillomatous  but  ultimately  epi- 
thehomatous,  taking  origin  in  the  warts  and  ulcers,  and 
leading  to  a  fatal  issue  unless  they  can  be  removed  in  time. 

Conjunctivitis  and  pterygium  are  almost  constantly 
present. 

The  prognosis  is  bad,  but  by  appropriate  treatment  of  the 
ulcers,  and  by  removal  of  the  tumours,  the  epitheliomatous 
stage  may  be  postponed  indefinitely. 

4.  Mycosis  Fungoides  (Granuloma  Fungoides). 

This  rare  disease  occurs  usually  in  middle  Hfe,  and  is  more 
common  in  men  than  in  women.  It  is  not  hereditary.  It  is 
possibly  a  chronic  infection,  but  its  infectious  nature  has  not 
yet  been  demonstrated. 

In  the  first  stage,  there  are  macules  or  patches  which 
resemble  erythema,  urticaria  or  eczema,  and  occur  specially 
on  the  trunk,  face  and  scalp.  They  soon  become  elevated, 
and,  moreover,  they  appear  and  disappear  spontaneously 
and  quickly. 

In  the  second  stage,  the  true  skin  becomes  more  deeply 
mvolved,  and  the  patches  become  more  prominent.  Rapid 
disappearance  of  lesions  is  still  a  feature. 

The  third  stage  is  characterised  by  the  development  of 
sessile  tumours  varying  in  size,  but  occasionally  larger  than 
an  orange.  Some  of  these  tumours  disappear,  but  new 
patches  and  new  tumours  continue  to  develop.  Some  of 
the  tumours  now  ulcerate  and  give  rise  to  foul  sores.  At 
the  same  time  any  subjective  symptoms,  such  as  pain, 
itchmg,  etc.,  which  may  previously  have- been  present,  dis- 
appear, but  the  general  health  begins  to  deteriorate. 
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Prognosis. — The  patient  usually  dies  after  a  number  of 
years  from  exhaustion,  diarrhoea,  septicaemia,  or  some  other 
complication.    In  rare  instances  recovery  has  taken  place. 

Treatment. — Arsenic,  salicin,  continued  purgation,  and 
exposure  to  the  X  rays,  appear  to  be  of  service  in  occasional 
cases. 


5.  MOLLUSCUM  CONTAGIOSUM. 

This  is  chiefly  a  disease  of  children,  although  it  may,  for 
instance,  be  inoculated  by  a  suckling  on  its  mother's  breast. 
In  children  it  is  most  common  on  the  face  and  neck.  It 
is  not  uncommon  about  the  genitals  of  prostitutes  and  of 
those  who  consort  with  them.    It  takes  the  form  of  round 
painless  tumours  which  slowly  grow  till  they  reach  the  size 
of  a  pea.    They  are  scattered  about  the  skin  in  a  sparing 
manner,  and  are  usually  sessile.    They  die  out  spontaneously 
and  are  succeeded  by  others.    Each  tumour  has  a  thick 
wall,  and  on  the  summit  there  is  a  depression  through 
which  it  is  possible  to  express  the  whitish  semifluid  contents 
resulting  from  degeneration  of  the  epithelial  cells  of  the 
growth.    The  degenerative  changes  in  some  of  the  ceUs 
account  for  the  so-called  '  molluscum  bodies,'  which  were 
at  one  time  supposed  to  be  a  manifestation  of  infection  by 
protozoa.    The  tumours  take  origin  in  the  Malpighian 
layer  of  the  epidermis. 

Treatment.-Tt  may  be  sufficient  to  squeeze  out  the  con- 
tents of  each  tumour  after  making  a  small  cut  in  its  sub- 
stance ;  but  it  is  better,  after  the  incision  and  evacuation, 
to  touch  the  part  witli  nitric  acid,  with  pure  carbolic  acid, 
or  with  the  galvano-cautery. 

6.  Molluscum  Fibrosum  (Fibroma  Molluscum). 
This  disease  is  characterised  by  the  development  of  small 
fibrous  tumours  which  take  origin  in  the  connective  tissue  ol 
the  skin  or  subcutaneous  tissue.  It  is  believed  that  many 
of  these  growths  are  congenital  ;  and  in  any  case  they  are 
usually  first  observed  in  childhood,  though  they  "^^y  develop 
further  at  a  later  period.    The  tumours  vary  greatly  m  shape 
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and  size,  and  may  be  either  sessile  or  pedunculated.  A 
large  proportion  of  people  have  one  or  two  growths  of  this 
kind  on  their  bodies.  Small  ones  are  usually  soft,  and  may 
feel  like  empty  bags  of  skin,  but  large  ones  are  generally 
firmer.  In  rare  cases,  these  tumours  are  present  in  enormous 
numbers  and  cause  great  disfigurement.  The  disease  does 
not  give  rise  to  subjective  symptoms. 

Prognosis. — Fibroma  moUuscum  is  not  malignant  and 
tends  to  become  stationary  after  a  time. 

Treatment. — Any  treatment  required  must  be  surgical. 


7.  Xanthoma  (Xanthelasma.  Vitiltgoidea). 

In  this  disease  well-defined  yellow  patches  appear  in  the 
skin.  The  principal  change  is  in  the  deeper  layers  of  the 
true  skin,  where  an  overgrowth  of  connective  tissue  takes 
place.  Between  the  fibres  of  this  tissue,  epithelioid  cells  of 
various  sizes  are  present,  and  in  the  cells  are  yellow  pigment, 
fat,  and  crystals  of  cholesterin  and  tyrosin.  There  is  much 
fat  also  in  the  tissue  outside  the  cells.  The  disease  is  met 
with  in  different  forms.  The  first  two  described  here  are 
more  common  in  women  than  in  men  ;  the  third  or  diabetic 
variety  is  much  more  frequent  in  males. 

Xanthoma  Planum  {Vitiligoidea  plana)  is  an  affection  of 
the  second  half  of  hfe,  and  is  most  common  in  and  near  the 
eyehds,  often  forming  a  half-circle  around  the  canthus.  It 
is  generally  bilateral.  It  assumes  the  form  of  smooth,  flat, 
yellowish,  well-defined  patches  which  are  quite  soft  and 
elastic,  and  look  like  pieces  of  chamois  leather  let  into  the 
skin.  After  growing  to  some  size,  they  may  remain  station- 
ary for  an  indefinite  number  of  years.  There  are  no  sub- 
jective symptoms. 

It  is  very  seldom  that  the  patches  disappear,  but  in  one 
case  which  came  under  my  observation  many  years  ago 
where  a  large  patch  surrounded  the  left  inner  canthus  and 
mvolved  both  upper  and  lower  lids,  the  lesion  had  almost 
completely  disappeared  within  three  years. 

XanthomaTuberosum  {X.  multiplex,  Vitiligoidea  tuherosa) 
IS  much  less  common,  but  is  more  important  than  X.  planum 
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It  is  met  with  chiefly  in  individuals  who  have  been  suffering 
for  a  prolonged  period  from  j  aundice.  It  is  generally  preceded 
by  flat  xanthoma  of  the  eyelids  (already  described),  which 
may  thus  seem  to  spread  to  other  parts  of  the  face  and  the 
body.  The  eruption  consists  of  numerous  little  papules 
which  are  best  seen  on  the  limbs.  The  disease  progresses 
very  slowly,  and  may  involve  the  mucous  and  serous  mem- 
branes. A  few  cases  have  been  met  with  in  children,  but 
never  in  association  with  jaundice. 

Xanthoma  Diabeticorum  {X.  glycosuricum,  Lichen  dia- 
beticus)  is  a  rare  condition  which  occurs  almost  solely  in 
individuals  who  are  actually  glycosuric.  The  other  symp- 
toms of  diabetes  mellitus  are  not  always  present.  Alcoholism 
and  obesity  are  sometimes  associated  facts. 

The  eruption  is  most  common  on  the  buttocks,  elbows 
and  knees.  It  develops  rather  quickly,  and  after  remaining 
in  a  stationary  condition  for  months  or  years,  passes  away 
completely.  The  nodules  are  at  first  bright  red,  but  after- 
wards become  yellow.  They  are  sometimes  tender  at  first, 
and  their  appearance  may  be  preceded  by  neuralgia. 
Itching  and  tingling  are  other  subjective  phenomena  which 
are  present  in  many  cases. 

Treatment  of  Xanthoma. — Xanthoma  planum  and  X. 
multiplex  do  not  require  treatment  except  on  account  of 
disfigurement  of  the  face.  Patches  in  the  eyelids  are  best 
removed  by  excision,  while  those  in  other  parts  may  be 
treated  by  the  X  rays.  In  X.  diabeticorum,  cure  of  the 
glycosuria  is  likely  to  be  followed  by  disappearance  of  the 
eruption.  Local  soothing  agents  may  be  used  to  relieve 
itching. 


8.  Cheloid  (Keloid,  Cancroid,  Alibert's  Keloid).i 
A  distinction  was  formerly  made  between  true  (spon- 
taneous or  idiopathic)  cheloid  and  false  (spurious,  cicatricial 
or  scar)  cheloid,  but  there  appears  to  be  no  essential  difference 
between  the  two.  Moreover,  a  supposed  idiopathic  cheloid 
1  Addison's  keloid  is  morphoea  or  circumscribed  sclerodermia 
(P-  930). 
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may  well  have  originated  in  a  minute  scar  {e.g.,  from  acne) 
which  had  been  overlooked. 

Cheloid  is  due  to  multiplication  of  connective  tissue  cells 
with  fibrous  tissue  development  in  the  deeper  part  of  the 
true  skin.  The  epidermis  remains  intact  throughout,  and 
the  papilke  are,  for  a  time  at  least,  unaffected.  The  disease 
may  occur  at  any  age,  and  may  attack  any  part,  but  is  most 
common  over  the  sternum.  The  affected  area  is  elevated 
and  has  an  abrupt  margin,  from  which  branches  suggestive 
of  a  crab's  claws  are  thrown  out.  The  overlying  skin  is 
tense  and  shiny.  It  may  have  a  pink  colour  and  may  show 
dilated  vessels.  The  growth  is  firm,  often  tender,  arid  often 
itchy  or  painful.    It  may  be  multiple. 

Prognoses. — The  growth  generally  recurs  after  excision, 
but  it  remains  a  strictly  local  affection. 

Treatment. — The  seat  of  disease  should  be  protected  from 
irritation  by  a  plaster.  Itching  or  pain  may  require  to  be 
relieved  by  local  or  internal  medication.  If  it  is  desired  to 
remove  the  cheloid  the  X  rays  may  be  employed,  or  thiosina- 
min  (20  minims  of  a  warm  10  per  cent,  solution  in  equal 
parts  of  glycerin  and  water)  may  be  injected  locaUy  from 
time  to  time. 


iii.  Diseases  due  to  Parasitic  Fungi. 1 
I.  Ringworm. 

Until  a  few  years  ago,  all  the  ringworms  were  supposed 
to  be  due  to  one  fungus,  Trichophyton  tonsurans,  and  ring- 
worm in  general  was  caUed  Tinea'^  trichophytina.  It  is  now 
recognised  that  the  ringworms  are  due  to  various  species  of 
microsporon  and  to  various  species  of  trichophyton.  Some 
of  these  parasites  are  peculiar  to  man,  while  others  are 
derived  from  the  lower  animals.  The  former  readily  spread 
from  person  to  person,  especially  among  children,  either  by 
direct  contact  or  indirectly. 

Of  the  microspora,  Trichophyton  microsporon,  or  Micro- 
Diseases  due  to  animal  parasites  are  considered  in  Section  XII. 

2  Tinea  (Lat.,  moth  or  worm)  is  a  generic  name  for  skin  diseases 
due  to  parasitic  fungi. 
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sporon  audouini  is  important.  As  seen  in  an  affected  hair, 
its  spores  are  small,  and  quite  irregularly  arranged  ('  small- 
spored  fungus '). 

Of  the  trichophyta,  Trichophyton  megalosporon  ('  large- 
spored  fungus  ')  deserves  mention,  with  its  varieties  known 
as  the  endothrix  and  eciothrix  according  as  the  fungus  is  inside 
or  outside  the  hair.    Its  spores  are  arranged  in  chains. 

The  ringworm  fungi  belong  to  the  moulds.  All  the  three 
kinds  mentioned  may  attack  the  scalp  and  the  smooth  skin. 
The  ectothrix  attacks  the  beard.  The  ectothrix,  and 
occasionally  the  endothrix,  attack  the  nails. 

Ringworm  of  the  Scai,p  {Tinea  tonsurans)  is  in  Scotland 
and  London  almost  always  due  to  the  microsporon,  though 
sometimes  to  the  endothrix  trichophyton.  This  arrangement, 
however,  does  not  hold  good  in  all  countries.  Thus  it  is 
said  that  in  the  elementary  schools  of  Paris,  the  microsporon 
and  the  endothrix  trichophyton  are  almost  equally  common, 
while  in  Italy  the  trichophyton  is  almost  always  the  organism 
present.  The  disease  is  generally  acquired  after  the  com- 
mencement of  school  age,  and  it  dies  out  spontaneously 
about  puberty. 

Symptoms.— Ringworm  of  the  scalp  is  first  recognised  by 
the  development  on  the  head  of  a  small  bare-looking  spot ; 
and  closer  inspection  shows  that  the  hairs  in  this  spot  are 
broken,  bent  and  inelastic.  The  skin  is  scaly  and  occasion- 
ally reddened.  The  development  of  numerous  coalescing 
patches  may  lead  to  involvement  of  most  of  the  scalp.  An 
attempt  to  pull  out  a  bunch  of  the  stumps  causes  many  of 
them  to  break  off  in  their  follicles.  A  grey  sheath  of  spores 
may  extend  up  the  outside  of  the  hairs  for  a  perceptible 
distance  above  the  foUicles.  The  fungus  may  be  detected 
by  examining  the  hairs  microscopically,  after  soaking  them 
for  half  an  hour  in  liquor  potasste. 

The  microsporon  occasionally  attacks  the  smooth  skin, 
either  alone  or  along  with  the  scalp.  Its  inflammatory 
effects  on  the  skin  are  usually  trifling  compared  with  those 
of  the  megalosporon.    It  does  not  attack  the  beard  or  nails. 

Diagnosis.— In  alopecia  areata  (p.  887)  the  affected  patch 
is  smooth,  and  there  is  no  scaliness  or  breaking  of  hairs. 
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Treatment. — This  is  very  troublesome,  because  of  the  diffi- 
culty in  reaching  the  fungus  with  a  parasiticide.  If  there  is 
only  one  patch,  the  hair  should  be  cut  short  around  it.  If 
there  are  several  patches,  all  the  hair,  except  possibly  a  fringe 
at  the  margin,  should  be  cut  short  or  shaved  off.  The  head 
should  be  thoroughly  cleansed  at  the  outset,  and  from  time 
to  time  afterwards,  with  the  aid  of  soft  soap.  Glycerin  of 
carbolic  acid  or  some  other  parasiticide  should  be  applied 
daily  to  prevent  auto-inoculation,  and  a  cap  should  be  worn 
night  and  day  to  prevent  contamination  of  the  pillow, 
hat,  etc. 

Parasiticides  are  practically  useless  for  destroying  the 
fungus  in  the  hair-follicles  ;  the  only  resource  is  to  cause 
such  inflammation  of  the  hair-follicles  as  will  loosen  the 
attachment  of  the  diseased  hairs  and  allow  them  to  fall  or  be 
pulled  out.  Epilation  would  be  effectual  if  it  were  practic- 
able, but  unfortunately  the  hairs  usually  break  when  an 
attempt  is  made  to  pull  them  out.  A  parasiticide,  therefore, 
which  will  cause  deep-seated  folliculitis  is  the  remedy  indi- 
cated, and  the  physician  must  aim  at  producing  sufficient 
but  not  too  much  inflammation.  An  ointment  of  oleate  of 
copper  (3i.-3iv.  in  .^i.)  is  strongly  recommended  by  Crocker. 
It  either  causes  the  diseased  hairs  to  fall  out,  or  facilitates 
epilation.  It  occasionally  produces  a  slight  kerion  (see  below), 
which  is  a  desirable  effect.  Another  method  consists  in 
repeated  applications  of  croton  oil  over  a  small  area,  with 
continuous  poulticing.  This  gives  rise  to  an  artificial  kerion, 
but  should  cause  no  scarring.  Colcott  Fox  recommends  as  an 
alternative  the  inunction  of  a  parasiticide  ointment  contain- 
mg  I  drachm  of  croton  oil  per  ounce.  The  X  rays  may  be  used 
for  the  purpose  of  epilation.  Cure  is  indicated  by  the  growth 
of  new  hairs  and  the  persistent  absence  of  diseased  hairs. 

Kenon^  {Tinea  kerion,  Kerion  Celsi)  is  a  peculiar  variety 
of  nngworm,  which,  it  would  appear,  is  specially,  though  not 
exclusively,  associated  with  trichophyta  of  animal  origin, 
and  particularly  with  T.  megalosporon  ectothrix.  The  fungus 
sets  up  a  severe  foUiculitis,  and  the  affected  patch  is  swollen 
and  boggy.    The  foUicles  are  dilated  and  discharge  a  sticky, 

^  Greek,  honeycomb. 
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transparent  or  sero-purulent  fluid,  so  that  the  appearance 
of  a  honeycomb  is  suggested. 

Treatment. — The  swelUng  must  not  be  opened.  The  hairs 
fall  out,  and  with  them  the  cause  of  the  disease,  so  that 
spontaneous  healing  of  that  particular  patch  is  the  result. 
If  there  is  much  inflammation,  antiseptic  fomentations  may 
be  applied,  and  an  effort  should  be  made  to  prevent  neigh- 
bouring parts  from  being  infected. 

Ringworm  of  the  Body  [T.  circinata)  may  be  due  to 
anj^  of  the  ringworm  fungi.  These  grow  in  the  skin  and  set 
up  inflammatory  reaction.  Red  circular  areas  are  produced 
which  may  either  be  scaly  or  present  vesicles  or  pustules. 
These  areas  grow  in  size,  and  heal  at  their  centre,  so  that 
rings  are  produced ;  whence  the  name  of  the  disease. 
The  megalosporon  causes  much  more  inflammation  than 
the  microsporon,  and  may  produce  not  only  crusting  but 
even  vesication  and  pustulation.  If  pustules  occur,  the 
fungus  is  pretty  sure  to  be  an  ectothrix  of  animal  origin. 

Kerion  [agminate  pustular  folliculitis)  may  develop  on  the 
backs  of  the  hands  and  forearms,  and  occasionally  else- 
where. It  occurs  chiefly  in  those  who  have  to  do  with 
animals.  Pus  exudes  from  the  follicles,  and  the  diseased 
hairs  become  detached,  so  that  cure  results. 

Tinea  inguinalis,  cruris,  seu  axillaris,  is  ringworm  as 
observed  on  the  genitals,  the  upper  parts  of  the  thighs  and 
the  axillae.  The  affected  part  is  red  and  itchy,  and  has  a 
well-defined  margin.  This  condition  is  due  to  the  megalo- 
sporon, and  constitutes  one  of  the  diseases  formerly  known 
as  Eczema  marginatum. 

Tropical  ringworm  often  begins  in  the  inguinal  region, 
but  is  apt  to  spread  widely.  It  is  seen  chiefly  in  adults. 
The  secondary  inflammation  of  the  skin  which  may  re- 
sult from  sweating  and  scratching  gives  rise  to  much 
annoyance. 

Treatment.— Ringworm  of  the  body  is  easily  cured 
by  causing  desquamation  of  the  superficial  layers  of  the 
skin  in  which  the  fungus  grows.  Repeated  applications 
of  tincture  of  iodine  or  some  parasiticide  ointment  are 
sufficient. 
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Ringworm  of  the  Beard  {T.  harbce,  T.  sycosis^)  may 
present  itself  as  an  itchy,  red,  scaly  ring,  which  may  be 
associated  with  papules,  vesicles  and  even  a  few  pustules. 
In  the  more  severe  or  kerion  form  (formerly  called  Sycosis 
menti)  there  is  a  deep-seated  folliculitis  which  gives  rise  to 
a  painful,  nodular  swelling.  There  is  almost  always  a  history 
of  a  '  foul  shave  '  in  a  barber's  shop,  but  the  fungus  (viz., 
the  ectothrix)  appears  to  come  originally  from  the  horse,  cow, 
or  some  other  lower  animal.  The  hairs  do  not  break  of[  so 
readily  as  in  ringworm  of  the  scalp. 

Treatment. — The  hairs  on  the  affected  parts  must  be 
thorouglily  removed.  Thereafter  a  mild  case  may  be  treated 
in  the  same  way  as  T.  circinata,  while  a  severe  case  will  be 
treated  in  the  same  way  as  kerion  of  the  scalp  {e.g.,  with 
oleate  of  copper  ointment,  3ss.  to  §i.). 

Ringworm  of  the  Nails  [T.  unguimn,  Onychomycosis^)  is 
rare  and  is  said  to  be  always  due  to  trichophyta  derived  from 
the  lower  animals.  The  affected  nails  become  thick,  opaque 
and  brittle.    The  disease  is  extremely  obstinate. 

2.  Tinea  Favosa  (Favus.  Porrigo  Favosa.  Honeycomb 

Ringworm). 

Favus  attacks  chiefly  the  scalp,  but  may  also  affect  the 
smooth  or  glabrous  skin  and  the  nails.  The  fungus  is 
Achorion  Schdnleinii.  The  disease  seldom  commences  after 
twenty,  but  may  persist  for  an  indefinite  number  of  years. 
It  is  transmitted  from  person  to  person,  or  from  some  lower 
animal  to  mankind— for  instance,  from  mice  to  cats,  and 
from  cats  to  man.  Its  frequency  varies  much  in  different 
countries. 

Having  gained  access  to  the  scalp,  the  fungus  soon  attacks 
the  hair-follicle  and  hair.  A  little  sulphur-yellow  disc  or 
scutulum  forms  in  the  substance  of  the  epidermis,  over  the 
affected  hair-foUicle.    The  crust  is  concave  in  its  centre 

It  is  important  to  bear  in  mind  that  T.  sycosis  {T.  harhcB,  Sycosis 
mentt,  Hyphogenic  sycosis)  is  an  entirely  different  disease  from 
Sycosis  {Coccogenic  sycosis).  The  latter  is  a  suppurative  folliculitis 
of  the  beard  region  (p.  924). 

2  The  term  Onychomycosis  is  also  appUcable  to  favus  of  the  nails. 
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above,  convex  below,  perforated  by  one  or  two  hairs,  and 
surrounded  by  an  inflammatory  areola.  The  crust  is 
perhaps  a  quarter  of  an  inch  in  diameter.  At  first  it  is  quite 
soft,  but  it  becomes  firm  with  age.  It  lies  in  a  cup-like 
depression,  which  is  red  and  moist,  and  has  a  hair  in  its 
centre.  If  the  cup  is  removed,  another  develops  in  its  place, 
unless  the  hair  is  extracted  in  its  entirety  and  a  parasiticide 
is  applied.  The  discs  may  remain  discrete,  or  become 
confluent.  The  hairs  are  brittle,  but  not  so  much  so  as  in 
ringworm.  In  the  absence  of  treatment,  the  disease  tends 
to  cause  destruction  of  the  follicles  and  permanent  baldness. 
There  is  usually  some  itching,  and  the  crusts  give  off  an 
odour  suggestive  of  mice,  or  of  the  urine  of  cats. 

The  microscope  reveals  the  presence  of  the  fungus  in  the 
form  of  spores  and  mycelium.  The  parasite  is  found  in  the 
lower  part  of  the  hairs,  in  the  epidermis,  and  on  the  free 
surface  of  the  skin. 

When  favus  attacks  the  glabrous  parts,  it  may  give  rise  to 
an  appearance  indistinguishable  from  that  of  Tinea  circinata, 
although  sometimes  yellowish  streaks  may  excite  suspicion, 
or  an  occasional  favus  cup  may  make  the  nature  of  the 
disease  evident. 

Favus  of  the  nails,  which  is  extrem.ely  rare,  may  exactly 
resemble  ringworm.  Even  on  the  scalp,  the  characteristic 
crusts  are  occasionally  absent. 

Treatment.— lliis  is  difficult.  Removal  of  the  crusts  and 
thorough  epilation,  in  combination  with  parasiticide  applica- 
tions, constitute  the  effectual  remedy.  Fortunately  the 
diseased  hairs  are  not  very  brittle,  so  that  they  can  be 
extracted  entire. 


3.  Tinea  Versicolor  (Pityriasis  Versicolor). 

This  disease  is  due  to  the  presence  in  the  cuticle  of 
Microsporon  furfur.  It  is  most  common  on  the  trunk,  and 
occurs  in  the  form  of  patches  of  a  fawn  colour.  These 
patches  may  be  surrounded  by  detached  spots  of  the  same 
colour,  indicating  the  spread  of  the  disease.  In  some  parts 
a  very  scanty  fine  desquamation  will  be  recognisable,  and 
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this  becomes  more  apparent  on  scratching.  If  some  of  the 
scales  thus  scratched  off  be  put  on  a  slide,  and  be  then 
moistened  with  a  drop  of  liquor  potassae  and  placed  under 
the  microscope,  it  is  easy  to  recognise  the  fungus  with  its 
branching  tubes,  and  its  spores  arranged  like  bunches  of 
grapes. 

There  are  few  or  no  subjective  symptoms.  The  disease 
occurs  in  adults,  and  chiefly  in  phthisical  persons  and 
others  who  constantly  wear  very  warm  clothing  and  sweat 
freely. 

Treatment. — The  clothing  should  be  disinfected.  The 
affected  parts  should  be  scrubbed  each  evening  with  soap 
and  hot  water,  and  thereafter  a  lotion  containing  perchloride 
of  mercury  (gr.  ii.  in  §i.)  with  a  little  glycerin  should  be 
well  rubbed  in. 

4.  Tinea  Imbricata  (Tinea  Desquamans.  Tokelau 

Ringworm). 

This  disease  is  endemic  in  certain  tropical  countries, 
and  may  attack  any  part  of  the  body  except  the  head.  Its 
most  characteristic  feature  is  the  occurrence  of  desquama- 
tion m  concentric  and  ever-growing  rings  which  start,  one 
after  another,  from  each  seat  of  inoculation  where  the  fungus 
is  growing  in  the  skin.  The  scales  of  each  circle  are  attached 
at  their  peripheral  margin,  and  are  free  and  get  broken  off  at 
their  inner  margin.  There  is  little  or  no  inflammation  or 
itching.  The  fungus  is  present  in  the  scales  in  great  abun- 
dance. 

Treatment. — The  application  of  iodine  liniment  or  of 
sulphur  ointment,  together  with  disinfection  of  the  clothing, 
removes  the  disease. 

5.  Erythrasma.i 

Erythrasma  is  due  to  an  extremely  minute  fungus,  Micro- 
sporon  minutissimuni.    The  parasite  gives  rise  to  rounded, 

^  Erythrasma  is  sometimes  (like  Tinea  inguinalis)  included  under 
Eczema  marginatum. 
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brownish  patches,  which  are  most  common  in  men  on  the 
scrotum  and  neighbouring  parts  of  the  thigh.  It  sometimes 
attacks  the  corresponding  regions  in  women,  and  the  axilla 
in  either  sex.  It  is  distinguishable  from  tinea  ci'uris  by  the 
absence  of  inflammatory  phenomena.  It  causes  almost  no 
trouble,  and  may  be  cured  by  parasiticide  applications. 


SECTION  XI 
INTOXICATIONS  AND  SUNSTROKE 


I.  ALCOHOLISM 

x\cuTE  Alcoholic  Intoxication  or  drunkenness  scarcely 
comes  within  the  province  of  the  physician,  but  it  must  be 
borne  in  mind  as  an  occasional  cause  of  fatal  coma  with  or 
without  convulsions.  The  diagnosis  from  apoplexy  and 
uraemia  is  of  great  practical  importance  (see  p.  765). 

Delirium  Tremens  (Acute  Alcoholism). 

Delirium  tremens  may  be  primary  or  secondary.  The 
primary  form  occurs  in  habitual  drunkards.  The  secondary 
or  associated  form  [alcoholic  delirium)  is  called  forth  by 
acute  disease  [e.g.,  pneumonia  or  erysipelas),  or  by  the  shock 
of  an  injury,  in  an  individual  who  takes  large  quantities  of 
alcohol,  but  who  may,  nevertheless,  to  all  appearance,  be  a 
temperate  man.  Delirium  tremens  occurs  chiefly  in  middle 
life,  and  is  far  more  common  in  men  than  in  women.  The 
attack  generally  follows  a  severe  drinking  bout.  As  the  bout 
may  have  ceased  some  days  before  the  deliriimi  sets  in,  there 
is  a  popular  notion  that  the  delirium  is  due  to  the  discarding 
of  the  alcohol.  Another  explanation  is  that  the  patient  stops 
drinking  because  with  the  commencement  of  the  attack  a 
distaste  for  alcohol  sets  in. 

Morbid  Anatomy. — There  is  congestion  of  the  cerebral 
cortex.  Other  changes  which  may  be  discovered  are 
attributable  to  the  chronic  alcoholism,  or  to  associated 
disease,  or  to  the  mode  of  death. 
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Symptoms. — The  symptoms  take  two  or  three  days  to 
reach  their  height.  They  include  anorexia,  restlessness  and 
insomnia ;  horrible  dreams,  if  sleep  should  come  ;  and 
terrifying  visual  hallucinations  in  the  waking  period.  The 
patient  imagines  he  sees  living  creatures  like  rats  and 
demons.  Auditory  hallucinations  also  may  occur,  so  that 
the  patient  thinks  that  those  around  are  insulting  him. 
Delusions  and  suicidal  impulses  are  sometimes  met  with. 
The  patient  is  very  talkative,  but  is  incoherent.  Well- 
marked  tremor  attends  voluntary  movements,  especially  in 
the  face,  tongue  and  upper  limbs.  The  pulse  is  soft  and 
accelerated,  and  pyrexia  is  present.  The  tongue  is  thickly 
furred,  and  there  is  abundant  perspiration. 

After  several  days,  the  patient  in  the  most  favourable 
cases  has  a  prolonged  sleep  and  wakes  up  practically  well, 
though  the  tremor  may  continue  for  some  time.  In  other 
cases,  the  subsidence  of  the  attack  is  gradual,  the  early 
periods  of  sleep  short,  and  prostration  considerable  and 
dangerous.  Insomnia  remains  absolute  in  some  cases,  till 
death  takes  place  from  exhaustion. 

Diagnosis. — The  condition  is  a  well-marked  variety  of 
melancholia  of  the  excited  type.  The  peculiar  character  of 
the  delirium,  the  tremor,  and  the  habits  of  the  patient,  make 
the  diagnosis  easy.  The  most  important  point  is  to  examine 
the  body,  and  especially  the  lungs,  for  any  local  disease  or 
injury. 

Prognosis. — Most  cases  recover  within  a  week.  Death 
may  be  due  to  exhaustion  or  to  associated  disease — e.g.,_ 
pneumonia  or  tuberculosis.  Recurrence  is  common,  and  a 
second  or  third  attack  is  more  dangerous  than  the  first.  It 
is  probable  that  many  suicides  and  murders  are  due  to 
commencing  delirium  tremens. 

Treatment.— The  patient  must  be  prevented  from  injuring 
himself,  and  must  be  fed  at  least  once  in  three  hours,  with 
liquid  nourishment,  such  as  milk,  egg-flip  and  soup.  The 
bowels  should  be  freely  opened  at  the  outset.  If  the  pulse  is 
feeble,  ammonia  and  strychnine  should  be  employed  as 
stimulants  rather  than  alcohol.  Hypnotics  must  be  employed 
with  great  caution.    The  patient  is  very  insusceptible  to  their 
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influence,  but  if  the  dose  is  frequently  repeated,  a  fatal 
cumulative  effect  may  at  last  be  produced.  If  the  patient 
has  had  no  sleep  by  the  third  or  fourth  day,  potassium 
bromide  (gr.  xxx.),  chloral  (gr.  xv.),  and  tincture  of  capsicum 
(n^  xxx.)  may  be  given  every  eight  hours.  Or  paraldehyde 
in  doses  of  2  drachms  or  more  may  be  given  in  combination 
with  bromide.  Opiates  should  be  avoided.  If  the  patient 
will  not  swallow,  the  remedies  recommended  for  administra- 
tion by  the  mouth  may  be  given  by  the  rectum  ;  or  hyoscine 
hydrobromide  (y^o-  grain)  may  be  injected  hypodermically. 

Acute  Alcoholic  Insanity  is  an  occasional  result  of 
alcoholism.  Thus  in  young  subjects  who  have  a  hereditary 
instability  of  brain  organisation,  an  attack  of  acute  mania 
may  be  induced  by  a  few  glasses  of  spirits  {mania  a  potu). 
Acute  melancholia  may  also  be  due  to  alcohol. 

Chronic  Alcoholism. 

Chronic  alcoholism  manifests  itself  in  many  ways.  Thus, 
in  the  case  of  the  digestive  system,  there  is  chronic  gastric 
catarrh  with  anorexia,  furring  and  tremor  of  the  tongue, 
morning  sickness  and  irregularity  of  the  bowels.  Cirrhosis 
of  the  liver  may  occur,  and  as  a  consequence  haematemesis, 
meljena,  piles,  distension  of  the  small  bloodvessels  on  the 
face,  acne  rosacea,  yellowness  of  the  conjunctivae,  and  ascites. 
Or  the  liver  may  become  fatty  and  enlarged. 

Disease  of  the  kidneys  is  generally  recognised  as  being  one 
result  of  chronic  alcoholic  excess.  The  heart  and  blood- 
vessels also  suffer,  the  latter  becoming  sclerosed,  and  the 
former  being  dilated  and  showing  fatty  degeneration  or  fatty 
infiltration. 

Of  all  the  systems,  however,  the  nervous  system  is  that 
which  is  most  seriously  involved.  In  ordinary  acute  alco- 
holic intoxication,  its  functions  are  the  first  to  be  obviously 
deranged,  as  shown  in  the  early  stages  by  inco-ordination, 
loquacity  and  excitement,  and  at  a  later  stage  by  stupor. 
In  chronic  alcoholism,  muscular  tremor  on  voluntary  effort 
IS  a  common  symptom,  involving  especially  the  hands,  lips 
and  tongue.  Both  mind  and  morals  deteriorate.  The 
memory  fails  ;  the  patient  is  restless,  irritable  and  unre- 
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liable  ;  he  sleeps  badly,  and  is  troubled  with  unpleasant 
dreams.  Hallucinations  of  hearing,  delusions  of  suspicion, 
assaults  or  actual  murders  and  suicide  also  occur.  Chronic 
dementia  may  supervene  with  distinct  diminution  of  mus- 
cular power. 

Important  structural  changes  may  occur,  including 
multiple  neuritis,  retrobulbar  neuritis  (toxic  amblyopia), 
myelitis  and  meningitis.  Chronic  alcoholism  is  an  occa- 
sional cause  of  epilepsy,  and  of  various  kinds  of  insanity. 

Prognosis. — As  a  rule  the  patient  continues  to  drink  until 
he  dies,  after  a  few  years,  from  disease  of  the  liver,  nerves, 
lungs  or  other  viscera.  Some  cases  are  rescued  before  per- 
manent damage  is  done,  and  are  restored  to  health  and 
fitness  for  duty.  In  others,  again,  the  morbid  changes  are 
arrested,  and  even  in  part  recovered  from,  but  the  patient 
does  not  completely  regain  his  normal  condition. 

Treatment. — This  must  begin  with  complete  abstinence 
from  alcohol,  a  condition  which  is  very  difficult  of  attainment 
unless  in  an  institution.  The  patient  should  have  a  tonic 
containing  nux  vomica  (n^^  v.),  aromatic  spirit  of  ammonia 
(3ss.),  and  tincture  of  capsicum  (11^  x.),  a  formula  which 
may  do  something  to  allay  the  craving.  Bromide,  Indian 
hemp,  hyoscyamus  or  paraldehyde  may  be  given  at  bedtime 
with  a  glass  of  hot  milk  for  insomnia.  It  will  help  much  if 
the  sufferer's  interest  can  be  thoroughly  engaged  by  some 
hobby  of  a  healthy  character. 

2.  MORPHINISM 

(Morphine  Habit.  Morphinomania). 

The  habitual  use  of  opium  or  morphine  is  generally  com- 
menced for  the  relief  of  pain.  As  much  as  a  pint  of 
laudanum  has  been  known  to  be  taken  daily.  De  Qumcey, 
who  gave  up  opium  'after  an  eighteen  years'  use,  and  an 
eight  years'  abuse  of  its  powers,'  took  at  one  period  320 
grains  a  day.^    Considerable  doses  may  be  taken  by  some 

'  '  Confessions  of  an  English  Opium-Eater.'  Lauder  Brunton 
estimates  De  Quincey's  daily  aUowance  of  9  ounces  ]^^^^"""!^^' 
equivalent  to  333  grains  of  solid  opium.  Coleridge  had  a  desperate 
struggle  before  he  got  rid  of  the  opium  habit. 
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people  for  a  long  time  without  obvious  disturbance  of  the 
health.  But  very  often  the  quantity  requires  to  be  increased, 
and  as  the  effect  of  each  dose  wears  off,  the  victim  is  driven 
by  a  sense  of  physical  and  mental  prostration  to  resort  to 
another. 

Symptoms. — The  opium-eater  is  pale  or  sallow,  and  be- 
comes prematurely  grey  and  old-looking.  His  eyes  are 
sunken,  his  expression  dreamy,  and  his  body  emaciated. 
The  appetite  and  bowels  are  irregular.  Shortly  after  a  dose 
there  may  be  increased  intellectual  activity,  but  the  memory 
tends  to  suffer,  and  the  moral  nature  may  undergo  great 
deterioration,  as  is  shown,  for  instance,  by  the  devices 
adopted  to  conceal  and  to  perpetuate  the  habit,  by  the 
untruthfulness,  and  by  the  neglect  of  duty.  Sudden  with- 
drawal of  the  drug  often  causes  great  suffering ;  the 
symptoms  include  diarrhoea,  restlessness,  and  insomnia.  In 
suspected  cases,  if  the  practice  is  denied,  the  arms  and  other 
parts  should  be  examined  for  marks  of  the  hypodermic 
syringe. 

Treatment. — Treatment  should  be  carried  out  in  an  insti- 
tution, and  the  drug  should  be  withdrawn  gradually.  After 
the  daily  dose  taken  by  the  syringe  has  been  greatly  reduced, 
the  further  gradual  reduction  of  the  hypodermic  dose  may 
be  accompanied  by  rectal  administration.  After  the  hypo- 
dermic dose  has  been  reduced  to  zero,  the  rectal  dose  may 
be  gradually  reduced  to  zero  also.  Jennings,  who  employs 
rectal  administration,  calls  attention  to  three  results  of  the 
withdrawal  of  morphine  and  to  the  corresponding  remedies  : 

(1 )  restlessness,  or  even  pain,  which  is  due  to  lack  of  the 
artificial  stimulus  hitherto  administered  to  the  brain  cells  ; 

(2)  feebleness  of  the  circulation  ;  and  (3)  excessive  secretion 
of  acid  in  the  stomach.  The  respective  remedies  are  : 
(I)  hot-air  baths  ;  (2)  cardiac  tonics  ;  and  (3)  bicarbonate  of 
sodmm.  Occasionally,  however,  a  patient  is  able  to  dis- 
pense with  the  drug,  and  apparently  without  difficulty,  by 
a  complete  change  in  his  surroundings  ;  for  instance  by 
hvmg  m  the  Highlands,  with  good  society,  a  bracing  atmo- 
sphere, and  plenty  of  open-air  amusements. 
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3.  LEAD  POISONING 

(Plumbism.  Saturnism). 

Lead  may  enter  the  system  by  the  alimentary  tract,  the 
respiratory  tract,  or  the  skin.  It  is  often  taken  by  women 
to  produce  abortion.  Poisoning  sometimes  occurs  through 
the  drinking  of  contaminated  water,  and  very  often  as  a  result 
of  an  occupation  which  involves  the  handling  or  inhalation 
of  lead  salts.  Thus  lead  smelters,  white  lead  and  red  lead 
workers,  painters,  compositors,  potters  and  others  are  liable 
to  suffer.  Individuals  vary  greatly  in  their  susceptibility. 
The  female  sex,  alcoholism  and  gout  predispose  to  plumbism. 

Saturnine  Cachexia  is  characterised  by  anaemia  and  an 
earthy  tint  of  skin.  According  to  Gowers,  the  red  corpuscles 
are  reduced  in  proportion  to  the  haemoglobin,  so  that  the 
anaemia  resembles  that  of  pernicious  anaemia  and  not  that 
of  chlorosis.  It  is  perhaps  attributable  to  accumulation  of 
lead  in  the  bone-marrow.  Tliere  is  a  bad  taste  in  the  mouth, 
the  breath  is  offensive,  and  a  dark-blue  line  is  seen  at  the 
margins  of  the  gums.  This  is  due  to  sulphide  of  lead  which 
is  deposited  in  the  gum  close  to  its  deep  surface.  The  sul- 
phuretted hydrogen  which  combines  with  the  lead  is  derived 
from  the  decomposition  of  albuminous  food  which  collects 
where  there  is  a  slight  separation  between  gum  and  tooth. 
There  is  no  lead  line  where  the  teeth  are  absent.  There 
may  be  pains  in  the  joints,  muscles  or  nerves  ;  tenderness 
of  the  muscles  ;  and  occasionally  tingling  in  the  limbs,  and 
patches  of  impaired  sensation. 

Lead  Colic  {saturnine  or  painter's  colic)  is  characterised 
by  severe  abdominal  pain  which  is  generally  associated  with 
retraction  of  the  abdomen  and  constipation,  and  a  slow  pulse 
of  high  tension.  The  pain  is  paroxysmal  and  affects  chiefly 
the  umbilical  region.    It  is  supposed  to  be  due  to  cramp  of 

the  colon.  . 

Lead  Palsy  is  common,  and  is  generally  accompanied 
by  little  or  no  sensory  disturbance.  The  usual  form  is 
symmetrical  wrist-drop  of  acute  or  subacute  onset.  The 
muscles  involved  are  the  common  extensor  of  the  fingers, 
the  extensor  indicis,  the  extensors  of  the  phalanges  of  the 
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thumbs,  and  the  extensors  of  the  wrist.  The  supinator 
longus  and  usually  also  the  extensor  of  the  metacarpal  bone 
of  the  thumb  escape,  though  supplied,  like  the  others,  from 
the  musculospiral  nerve.  In  a  few  cases,  this  form  of 
paralysis  attacks  the  muscles  of  the  upper  arm,  of  the  hand, 
or  of  the  leg.  When  the  legs  suffer,  the  muscles  chiefly 
involved  are  those  which  are  homologous  with  the  affected 
forearm  muscles,  namely,  the  long  extensor  of  the  toes  and 
the  peronei,  which  are  supplied  by  the  peroneal  or  external 
popliteal  nerve.  The  tibialis  anticus,  however,  though  also 
supplied  by  that  nerve,  usually  escapes,  like  the  supinator 
longus  in  the  upper  limb.  This  palsy  is  accompanied  by 
wasting,  and  by  the  degenerative  reaction.  It  is  probably 
due  to  neuritis  of  the  motor  nerve  fibres,  and,  with  appro- 
priate treatment,  may  recover  perfectly. 

A  second  form  is  chronic,  and  has  little  tendency  to 
recover.  It  occurs  along  with  the  other,  or  by  itself.  It 
resembles  progressive  muscular  atrophy,  and  begins  especi- 
ally in  the  intrinsic  muscles  of  the  hands,  though  it  may 
spread  widely.  In  this  form  weakness  and  wasting  keep 
pace  with  one  another. 

Saturnine  Encephalopathy  assumes  varied  forms. 
There  may  be  convulsions,  delirium  and  coma  of  acute 
onset,  often  accompanied  by  optic  neuritis.  The  patient 
may  die  from  the  cerebral  disturbance,  or  may  be  rendered 
permanently  blind  by  the  neuritis.  Female  lead-workers 
may  be  attacked  by  symptoms  which  appear  to  be  hysterical 
and  of  quite  trifling  severity,  and  may  yet  be  dead  in  a 
couple  of  days.  Melancholia  with  delusions,  and  other 
mental  symptoms  may  occur. 

Kidney  Disease  is  a  common  result  of  chronic  lead 
poisoning.  There  is  at  first  a  parenchymatous  inflammation 
which  tends  later  on  to  become  interstitial ;  so  that  in  chronic 
cases,  the  kidneys  are  pale  though  contracted.  Gout  and 
lead  poisoning  predispose  to  one  another.  Lead  interferes 
with  the  excretion  of  uric  acid. 

Arterio-sclerosis  and  cardiac  hypertrophy  are  natural 
consequences  of  chronic  kidney  disease,  with  or  without 
gout. 
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Menorrhagia  and  Miscarriages  are  common  in  female 
lead-workers.  Oliver  states  that  it  is  almost  impossible  for 
a  pregnant  female  lead-worker,  even  though  she  has  no 
symptoms  of  plumbism,  to  continue  her  occupation  without 
aborting. 

Diagnosis.— In  acute  cases  the  sudden  onset  of  colic,  the 
blue  line  on  the  gums,  and  the  occupation  or  the  history, 
make  the  diagnosis  easy.  Where  there  is  no  history  of 
contact  with  lead,  and  no  blue  line  is  present  on  the  gums, 
and  where  the  principal  complaint  is  of  a  gradual  deteriora- 
tion of  the  general  health,  the  true  nature  of  the  illness  may 
easily  be  overlooked.  In  such  a  case,  there  may  be  a 
history  of  colic  ;  constipation  and  anaemia  will  be  present ; 
the  patient  may  be  conscious  of  a  metallic  taste  in  the 
mouth  ;  and  females  may  have  had  menorrhagia  or  mis- 
carriages. Chemical  examination  of  the  urine  may  reveal 
the  presence  of  lead,  although  it  has  been  found  that  such 
a  discovery  is  not  an  absolute  proof  of  chronic  lead  poisoning. 
The  test  may  be  carried  out  by  placing  a  strip  of  magnesium 
in  the  suspected  urine,  and  adding  ammonium  oxalate  in 
the  proportion  of  i  gramme  to  150  c.c.  of  the  urine.  If 
lead  is  present,  it  is  deposited  on  the  magnesium,  and  will 
probably  be  visible  within  half  an  hour.  The  slip  is  then 
washed  in  distilled  water  and  dried,  and  the  deposit  is 
submitted  to  confirmatory  tests.  Thus  when  the  slip  is 
warmed  with  a  crystal  of  iodine  upon  it,  the  development  of 
a  yellow  colour  shows  that  lead  is  present.  Or  the  deposit 
may  be  dissolved  in  nitric  acid,  and  the  solution  is  then 
tested  for  lead  in  the  usual  manner. 

In  alcoholic  neuritis,  sensory  as  well  as  motor  nerves  are 
affected,  and  the  lower  limbs  suffer  more  than  .the  upper. 

Pressure-paralysis  involving  the  muscles  supplied  by  the 
musculospiral  nerve  is  unilateral. 

Treatment.  —Much  of  the  treatment  is  symptomatic.  The 
patient  must  of  course  withdraw  from  his  work.  Colic  may 
require  morphine  hypodermically  and  fomentations  locally. 
Constipation  should  be  treated  by  Epsom  salts  with  dilute 
sulphuric  acid.    Iron  may  be  given  for  the  anaemia. 

When  all  active  symptoms  are  past,  iodide  of  potassium 
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should  be  given  in  small  doses  (gr.  iii.-v.  t.i.d.)  to  convert 
the  lead  deposited  in  the  tissues  into  a  soluble  salt,  so  that 
it  may  be  taken  up  again  into  the  circulation  and  gradually 
eliminated. 

In  the  convulsions  of  saturnine  encephalopathy,  nitrite  of 
amyl  should  be  administered  by  inhalation. 

In  acute  paralysis,  electricity  should  be  applied  to  the 
muscles  to  assist  in  maintaining  their  nutrition. 

At  a  later  stage,  massage  and  the  internal  or  hypodermic 
use  of  strychnine  will  be  indicated. 

4.  CHRONIC  MERCURIAL  POISONING 

(Hydrargyria.  Mercurialism). 

This  condition  is  met  with  in  those  who  work  in  quick- 
silver mines ;  in  makers  of  thermometers,  barometers, 
mirrors,  etc.  ;  and  in  others  who  breathe  mercurial  vapour. 

Symptoms. — These  usually  begin  in  connection  with  the 
digestive  tract,  and  include  slight  stomatitis,  gastric  dis- 
turbance and  diarrhoea,  with  anaemia  and  occasionally 
salivation.  In  a  few  cases  there  is  a  blue  line  on  the 
gums  which  closely  resembles  that  produced  by  lead. 

The  most  characteristic  symptom,  however,  is  that 
known  as  '  mercurial  tremor,'  '  metallic  tremor,'  or  '  the 
trembles.'  At  first  it  is  observed  only  on  movement,  or 
when  the  patient  is  excited  ;  but  it  may  afterwards  become 
continuous,  though  it  is  always  increased  by  emotion.  It 
begins  in  the  face  and  tongue,  and  afterwards  extends  to 
the  upper,  and  then  occasionally  to  the  lower  limbs.  It 
interferes  with  speaking  and  walking,  and  maj^  render  the 
patient  unable  to  feed  himself.  Sensory  and  mental 
symptoms  are  sometimes  present. 

Diagnosis. — In  insular  sclerosis,  there  is  not  likely  to  be  a 
history  of  exposure  to  the  vapour  of  mercury  ;  and  there  is 
frequently  partial  palsy  of  one  or  more  limbs,  with  sensory 
disturbance  and  nystagmus. 

In  paralysis  agitans,  the  tremor  is  fine  and  rhythmical,  and 
continues  when  no  voluntary  movement  is  being  executed. 
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The  gait,  the  expression  of  face,  and  the  muscular  rigidity 
are  other  important  points  in  shaking  palsy. 

Prognosis.— Recovery  is  the  rule,  if  the  patient  keeps  away 
from  mercury. 

Treatment. — Withdrawal  from  mercury  is  the  essential 
matter.  Iodide  of  potassium  may  after  a  time  be  given  in 
small  doses  (as  in  chronic  lead  poisoning)  to  promote  elimi- 
nation. 

5.  CHRONIC  ARSENICAL  POISONING. 

Certain  bright-green  and  brown  wall-papers  contain 
arsenic,  and  persons  living  in  rooms  papered  with  these 
may  be  poisoned.  Paperhangers,  milliners,  makers  of  arti- 
ficial flowers  and  others  are  also  liable.  Many  recent  cases 
of  arsenical  poisoning  in  England  were  traced  to  contami- 
nated beer. 

Symptoms. — Among  the  results  of  chronic  poisoning  are 
anorexia,  irregularity  of  the  bowels,  puffiness  of  the  eyelids, 
conjunctivitis,  pigmentation  of  the  skin,  herpes  zoster  and 
multiple  neuritis.  Gowers  points  out  that  the  effects  of 
arsenical  multiple  neuritis  may  assume  three  aspects : 
(i)  Palsy  of  the  muscles  of  the  limbs  (as  in  lead  poisoning, 
but  with  more  marked  sensory  symptoms)  ;  (2)  ataxy  with 
defective  sensibility,  especially  in  the  muscles  (pseudo-tabes, 
with  inco-ordination  as  in  tabes)  ;  and  (3)  sensory  symptoms, 
namely,  pain,  aneesthesia,  etc.  (as  in  alcoholic  neuritis). 

Arsenical  neuritis  usually  affects  the  legs  sooner  than  the 
arms.  Arsenical  pigmentation  is  met  with  in  many  epi- 
leptic patients  who  have  taken  arsenic  during  a  period  of 
years  to  prevent  the  acne  which  would  otherwise  be  pro- 
duced by  the  bromide.  It  is  often  most  marked  on  the  trunk, 
but  may  be  seen  on  the  neck  and  limbs. 

6.  FOOD  POISONING. 

Articles  of  food  may  be  poisoned  in  various  ways.  Flesh 
may  be  poisoned  by  drugs  or  food  eaten  by  the  animal. 
Honey  may  be  poisonous  through  being  derived  from 
poisonous  plants.    Poison  may  be  added  to  food  as  an 
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adulterant,  as  when  tinned  peas,  etc.,  are  coloured  by  the 
addition  of  copper  salts.  Certain  fish  and  shell-fish,  e.g., 
salmon  and  mussels,  may  develop  poisons  in  the  fresh  state  ; 
whilst  various  kinds  of  animal  food  may  develop  poisons 
through  fermentation  or  putrefaction.  Foods  may  contain 
pathogenic  microbes,  or  they  may  contain  poison  {e.g.,  lead) 
derived  from  the  vessels  in  which  they  are  kept.  Beer  may 
contain  arsenic  derived  from  impure  sulphuric  acid  employed 
in  preparing  the  brewing  glucose.  Water  may  be  poisoned 
by  lead,  micro-organisms  from  sewage  matter,  etc. 

Poisoning  by  Animal  Products. 

Meat. — Poisoning  by  meat  which  has  been  kept  too  long 
may  be  due  to  a  microbe,  or  to  a  chemical  poison  which 
the  microbe  produces.  If  the  symptoms  set  in  very  shortly 
after  the  food  is  taken,  they  are  probably  due  to  the  chemical 
poison  being  already  present  in  the  food ;  whereas,  if  there 
is  a  distinct  incubation  period,  it  is  probable  that  the 
organism  is  present  in  the  food,  and  evolves  its  poison  after 
the  food  is  swallowed.  Of  the  various  kinds  of  meat,  swine's 
flesh  is  most  often  poisonous. 

Symptoms. — These  point  to  severe  gastro-enteritis,  and 
include  abdominal  pain,  vomiting,  diarrhoea  with  offensive 
stools,  great  prostration,  and  commonly  fever. 

Treatment.— Luff  recommends  that  the  following  draught 
be  given  every  three  or  four  hours  :  Liq.  hydrarg.  perchlor. 
Illxx.  ;  pot.  iod.,  gr.  v.  ;  chloral  hydr.,  gr.  v.  ;  ac.  carbol., 
gr.  i.  ;  sp.  ammon.  aromta.,  ]\xx.  ;  aq.  chlorof.,  ad  5i.  S.  et  M. 

Sausages. — Botulism  or  allantiasis  is  due  to  poisoning  by 
decomposition  products  in  sausages.  The  microbe  is  the 
Bacillus  botulinus,  and  the  symptoms  include  dryness  of  the 
mouth  and  pharynx,  a  barking  cough,  hoarseness  of  the 
voice,  dysphagia,  a  rapid  pulse,  dilatation  of  the  pupils, 
vomiting  and  diarrhoea,  or  sometimes  colic  and  constipation. 
The  symptoms  commonly  set  in  after  twelve  or  more  hours 
from  the  eating  of  the  poisonous  sausage.  In  the  treatment 
of  such  cases,  one  of  the  first  things  to  be  done  is  to  clear 
out  the  stomach  and  bowels,  unless  spontaneous  vomiting 
and  diarrhoea  are  already  present.    Warmth  should  be 
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applied  to  the  surface,  and  morphine  may  be  needed  to  alhiy 
pain  and  shock. 

Fish  and  Shell-Fish. — Shell-fish,  and  especially  mussels, 
may  cause  urticaria  or  gastro-intestinal  disturbance.  Mussels 
contaminated  by  sewage  may  contain  a  ptomaine  produced 
by  bacteria,  and  ingestion  of  such  mussels  occasionally 
causes  death.  In  the  case  of  fish,  the  poison  may  be  due 
to  bacteria,  or  may  be  a  normal  secretion  of  the  animal's 
body. 

Milk  and  Milk  Products. — Milk  which  has  undergone  lactic 
acid  fermentation  may  cause  digestive  disturbance  in  chil- 
dren. Milk  may  contain  the  germs  of  enteric  fever,  tuber- 
culosis and  various  other  infections.  Cream,  ice-cream, 
butter  and  cheese  occasionally  produce  ptomaine  poisoning. 

Poisoning  by  Vegetable  Products. 

Ergotism  {Morbus  cerealis)  is  due  to  the  use  of  meal  or 
bread  made  from  rye  which  contains  ergot,  the  sclerotium  of 
the  fungus  called  Claviceps  purpurea.  In  fatal  cases,  the 
arterioles  show  hyaline  transformation  of  the  intima,  and 
their  lumen  is  narrowed,  blocked  by  thrombosis,  or  com- 
pletely occluded.  Gangrene  of  the  extremities  is  a  result 
of  these  changes.  The  posterior  columns  of  the  cord  are 
sclerosed. 

Symptoms —There  are  signs  of  irritant  poisoning— vomit- 
ing, diarrhoea,  headache,  and  abdominal  pains.  Other 
symptoms  vary  in  different  cases.  In  the  gangrenous  variety 
the  fingers  and  toes,  and  sometimes  the  nose  and  ears, 
become  the  seat  of  gangrene  ;  whilst  in  the  spasmodic  or 
convulsive  variety,  there  are  cramps  or  tetanic  spasms  m 
the  limbs,  and  sometimes  general  convulsions  and  mental 
symptoms.  Ergotism  may  be  acute  or  chronic,  and  may 
last  for  weeks  or  months. 

It  has  been  supposed  that  the  alkaloid  cornutine  causes  the 
motor  and  sensory  disturbances  by  acting  directly  upon  the 
spinal  cord  ;  whereas  the  sphacelinic  acid  causes  arterial 
contraction  by  stimulating  the  vasomotor  centre,  and  causes 
arterial  degeneration  by  acting  directly  upon  the  walls  of  the 
vessels. 
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Treatment. — This  includes  the  careful  avoidance  of  ergot, 
and  sometimes  the  use  of  emetics  and  purgatives  ;  but  in  the 
main  it  should  be  palliative  and  symptomatic. 

Lathyrism  (Lupinosis)  is  due  to  the  use  of  food  made  from 
the  seeds  of  the  vetch  or  chickpea  {Lathyrus  sativus  and 
L.  cicera).  It  occurs  in  Italy,  France,  Spain  and  India. 
There  is  paralysis  of  the  legs,  with  rigidity,  contracture,  and 
increase  of  the  tendon-jerks.  There  may  also  be  disturb- 
ances of  sensation. 

Pellagra  {Maidismus)  is  due  to  a  poison  taken  into  the 
system  with  maize,  and  is  endemic  in  Italy,  Spain  and  else- 
where. The  symptoms  include  erythema  and  burning  or 
itching  of  the  exposed  parts  of  the  skin  {Erythema  pella- 
grosum),  digestive  disturbances,  spastic  paraplegia,  and 
after  a  time  mental  derangement.  Degeneration  of  the 
posterior  and  lateral  columns  of  the  cord  has  been  observed 
after  death. 

7.  SUNSTROKE 

(Insolation.  Heatstroke). 

The  phenomena  included  under  this  designation  may  be 
due  to  the  heat  of  the  sun  itself  or  to  artificial  heat.  They 
thus  occur  in  soldiers  on  the  march,  especially  if  encumbered 
by  accoutrements  ;  in  stokers  ;  and  in  those  living  in  hot 
tents,  barracks,  etc.,  in  the  tropics,  either  by  night  or  by  day. 
Dampness  of  the  atmosphere,  the  absence  of  wind,  and  the 
proximity  of  surrounding  hills  render  the  heat  less  tolerable  ; 
whereas  a  robust  constitution,  temperate  habits,  and  accli- 
matisation increase  the  powers  of  resistance. 

Morbid  Anatomy.— Where  death  takes  place  suddenly, 
there  may  be  no  important  changes.  In  cases  of  thermic  fever, 
the  lungs  are  often  congested,  and  the  whole  venous  system 
is  engorged.  The  body  and  the  internal  organs  may  be  very 
hot  for  some  time  after  death,  and  rigor  mortis  sets  in  early. 

Pathology.— It  is  natural  to  suppose  that  the  symptoms 
are  due  to  the  heat  interfering  with  the  activity  of  the  vaso- 
motor and  respiratory  centres,  but  Sambon  considers  that 
siriasis  is  an  infectious  fever. 
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Symptoms. — Three  types  of  cases  are  described  : 

(1)  In  the  syncopal  form  {heat  exhaustion),  there  is  great 
exhaustion  and  prostration,  from  the  combined  influence  of 
fatigue  and  exposure  to  a  high  temperature.  The  surface  is 
pale  and  cold,  and  the  pulse  is  rapid  and  feeble.  Fatal  col- 
lapse may  take  place,  but  recovery  is  common. 

(2)  The  asphyxial  form  {sunstroke  proper,  coup  de  soleil ; 
inaccurately  called  '  heat  apoplexy  ')  occurs  specially  when 
the  head  and  spine  are  directly  exposed  to  a  strong  sun. 
Asphyxia  may  set  in  rapidly,  with  unconsciousness,  feeble- 
ness of  the  pulse  and  coldness  of  the  surface.  The  attack 
may  end  in  death,  which  may  be  very  sudden  ;  or  in  perfect 
or  imperfect  recovery. 

(3)  In  the  hyperpyrexial  form  {thermic  fever,  heat  fever, 
siriasis),  the  temperature  may  range  from  107°  to  111°  F. 
The  condition  is  said  to  set  in  as  commonly  by  night  as  by 
day.  The  onset  may  be  sudden  or  acute,  and  in  fatal  cases 
the  end  may  come  after  minutes  or  hours.  The  symptoms 
include  headache,  vomiting,  diarrhoea,  a  dry,  hot  skin,  a  full 
rapid  pulse,  laboured  breathing,  delirium,  convulsions  and 
coma.  In  favourable  cases,  the  attack  usually  ends  by  crisis 
within  one  or  two  days.  A  certain  amount  of  mental  failure 
and  persistent  intolerance  of  heat  may  render  the  recovery 
incomplete. 

Prognosis. — Of  the  three  varieties  of  illness  just  described, 
the  first  is  the  least,  and  the  last  the  most  dangerous.  The 
mortality  of  all  kinds  together  is  estimated  at  from  25  to  50 
per  cent.,  but  the  so-called  recoveries  are  often  incomplete. 

Treatment. — In  the  syncopal  form,  the  patient  should  be 
placed  in  a  cool  place  with  the  clothing  loosened.  Stimu- 
lants, and  even  a  hot  bath,  may  be  desirable.  In  the 
asphyxial  form,  if  the  patient  falls  down  suddenly  under  a 
hot  sun,  the  treatment  is  cold  douching  of  the  head  and 
body.  In  thermic  fever,  the  cold  bath  or  ice  pack  must  be 
employed.  If  death  from  asphyxia  seems  imminent, 
venesection  is  indicated,  but  if  there  is  no  urgency,  this 
should  be  avoided.  Chloroform  may  be  required  for  con- 
vulsions. After  recovery,  the  patient  should  remove  to, 
and  if  possible  remain  in,  a  cool  cHmate. 
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DISEASES   DUE   TO  ANIMAL 
PARASITES 

I.  PROTOZOA. 

A  NUMBER  of  diseases  which  attack  man  are  attributable  to 
parasites  belonging  to  the  protozoa.  They  include  amoebic 
dysentery,  malarial  fever,  kala-azar,  trypanosomiasis,  and 
piroplasmosis,  all  of  which  have  been  described  among  the 
infections  (Section  I.). 

Among  the  protozoa  may  also  be  mentioned  Trichomonas 
vaginalis,  which  is  sometimes  found  in  the  mucus  of  the 
vagina  ;  T.  (Cercomonas)  hominis,  which  lives  in  the  intestine 
and  may  be  found  in  the  stools,  and  Paramoeciitm  {Balanti- 
dium)  coli,  which  is  occasionally  present  in  the  large  intestine 
in  cases  of  diarrhoea  and  dysentery,  and  has  been  known 
to  invade  the  liver  by  way  of  the  bile-ducts. 

Certain  parasitic  protozoa  which  multiply  by  spore  forma- 
tion (sporozoa)  give  rise  to  the  condition  known,  when  it 
occurs  in  man,  as  psorospermosis,  or  psorospermiasis  ;  it 
resembles  coccidiosis  of  the  liver  of  the  rabbit.  Coccidium 
oviforme  produces  little  nodules  in  the  rabbit's  liver.  These 
nodules  are  portions  of  bile-ducts,  whose  lining  epithelial 
cells  contain  the  coccidia. 

A  similar  condition,  apparently  due  to  the  same  parasite, 
is  occasionally  found  in  man,  involving  the  liver,  mucous 
membranes  or  skin,  and  in  rare  instances  generalised 
throughout  the  viscera.  The  psorosperm  or  original  uni- 
cellular organism  multiplies  by  division.  Each  segment 
thus  formed  becomes  enclosed  by  a  firm  wall  and  con- 
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stitutes  a  spore.  All  the  spores  thus  produced  are  enclosed 
in  one  cyst  or  capsule.  Localising  phenomena  may  be 
present  according  as  the  liver,  kidney  or  skin  is  involved. 
General  infection  may  give  rise  to  an  acute  febrile  illness 
which  ends  fatally. 

Different  species  of  Sarcocystis  occur  as  psorosperms  in  the 
muscles  of  various  animals.  The  ovoid  bodies  in  the  muscle 
are  called  Rainey's  corpuscles,  and  these  give  rise  to  sickle- 
shaped  young  organisms. 

It  is  very  doubtful  if  psorosperms  have  anything  to  do 
with  cancer,  as  was  at  one  time  supposed. 

2.  TREMATODA  (Flukes). 

DiSTOMUM  Hepaticum  [Fasciola  hepatica,  common  fluke) 
and  DiSTOMUM  Lanceolatum  are  liver  flukes  which  are 
occasionally  found  in  the  bile-passages  of  man.  In  rare 
cases  they  cause  cholangitis,  enlargement  of  the  liver, 
jaundice  and  ascites,  which  may  terminate  fatally.  These 
flukes  are  common  in  the  bile-ducts  of  cattle  and  sheep, 
and  are  the  cause  of  '  rot '  in  the  latter. 

DiSTOMUM  SiNENSE  is  the  most  important  of  the  liver 
flukes,  and  is  common  in  India,  Japan,  and  China.  It  lives 
in  the  bile-ducts  and  gall-bladder,  and  causes  painful  enlarge- 
ment of  the  liver,  with  diarrhoea,  and  loss  of  flesh  and 
strength.  In  the  course  of  years  there  may  be  distinct 
cachexia  with  dropsy. 

DiSTOMUM  Pulmonale  (D.  ringeri,  bronchial  fluke)  is  the 
cause  of  the  endemic  hcemoptysis  {parasitic  hcemoptysis)  of 
Formosa,  Japan  and  Corea.  The  mature  parasite,  which 
may  reach  two-fifths  of  an  inch  in  length,  lives  in  cavities 
connected  with  the  small  bronchi,  and  discharges  its  ova 
into  these  passages. 

Symptoms. — There  is  cough  with  a  rust-coloured  or 
actually  bloody  expectoration,  which  may  recur  during  many 
years.  The  ova  are  present  in  the  sputum.  The  parasite 
occasionally  invades  the  brain. 

Treatment. — If  cerebral  symptoms  arise,  operative  inter- 
ference may  be  indicated  ;  but  for  the  disease  in  the  lungs, 
no  remedy  seems  to  be  available  at  present. 
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DiSTOMUM  H^MATOBIUM  {Bilharzia  hcBmatobia,  blood 
fluke)  causes  the  endemic  hcematuria  of  Egypt  and  other 
countries.  It  is  remarkable  among  trematodes  because  the 
sexes  are  distinct.  Part  of  the  flat  body  of  the  male  is 
rolled  into  a  gutter  (gyntecophorous  canal),  in  which  the 
cylindrical  body  of  the  female  lodges  during  copulation. 
The  adult  worms  live  in  the  portal  vein  and  its  tributaries, 
and  in  the  inferior  vena  cava.  They  are  harmless  to  man. 
The  ova,  however,  are  furnished  with  a  spine,  and  when  they 
are  set  free  into  the  blood,  they  pass  by  way  of  the  blood- 
vessels of  the  bladder  and  rectum  into  the  mucous  membrane 
of  those  organs,  and  thus  into  their  cavities.  The  prostate, 
ureter,  and  pelvis  of  the  kidney  may  also  be  invaded. 

Symptoms. — The  irritation  caused  by  these  ova  and  their 
boring  spines  gives  rise  to  symptoms  of  varying  severity. 
Haemorrhage  is  common,  and  this  may  be  slight  or  may 
cause  fatal  anaemia.  Inflammation  of  the  bladder  and 
intestine  also  occurs,  and  vesical  calculus  not  uncommonly 
develops  around  the  ova. 

The  larvae  are  common  in  the  Nile  and  other  waters,  and 
probably  reach  their  human  host  chiefly  through  the  drinking 
of  contaminated  water.  But  as  males  suffer  more  frequently 
than  females,  and  also  bathe  more  frequently,  it  is  possible 
that  the  parasite  may  sometimes  enter  through  the  skin, 
anus  or  urethra.  Having  reached  the  alimentary  canal,  the 
larva  penetrates  the  mucous  membrane  to  reach  the  veins. 
It  is  said  that  half  of  those  belonging  to  the  lower  classes  in 
Egypt  are  infected. 

Diagnosis.— This  is  made  clear  by  the  detection  of  the 
ova  in  the  urine  or  stools.  An  ovum  measures  about 
-^Ijs  of  an  inch  in  length,  and  has  a  spine  at  one  end. 

Treatment. — The  patient  should,  if  possible,  remove  to  an 
uninfected  region.  Nothing  is  known  to  destroy  the  parasite 
in  the  living  human  body.  Cystitis  and  proctitis  must  be 
relieved  by  hyoscyamus,  enemata,  etc.  Fortunately  the 
majority  of  cases  recover. 
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3.  CESTODA  (Tapeworms). 

i.  Cestodes  in  the  Intestines  (Strobilus  or  Mature  Phase). 
T^NiA  Solium  (Pork  Tapeworm). 

This  parasite  consists  of  a  head,  which  is  about  as  large 
as  a  small  pin's  head,  a  narrow  neck,  and  a  long  series  of 
segments  amounting  to  perhaps  eight  hundred  in  number. 
Apart  from  the  small  head  and  neck,  therefore,  the  worm 
has  the  appearance  of  a  piece  of  jointed  ribbon  which 
is  often  10  feet  long.  The  head  is  prolonged  in  front  to 
form  a  rostellum  or  proboscis  which  is  surrounded  by  twenty- 
six  chitinous  booklets  in  two  rows.  The  widest  part  of  the 
head  is  furnished  with  four  sucking  discs.  The  neck  is  very 
thin,  and  about  half  an  inch  long.  Behind  this,  fine  trans- 
verse lines  begin  to  appear,  and  further  back,  as  the  worm 
becomes  broader,  the  division  into  segments  becomes  more 
distinct.  Each  segment  or  proglottis  is  bisexual  or  herma- 
phrodite, and  the  ducts  from  both  sets  of  sexual  organs  open 
at  the  genital  papilla  which  is  situated  at  one  border  of  each 
proglottis.  The  male  organs  begin  to  appear  at  about  the 
200th  segment.  The  testes  consists  of  numerous  vesicles 
scattered  throughout  the  segment,  and  giving  off  minute 
ducts  to  join  the  vas  deferens  which,  as  it  approaches  the 
genital  pore,  passes  through  the  penis.  The  two  ovaries 
are  in  the  posterior  part  of  the  proglottis,  and  the  two  ovi- 
ducts unite  and  enter  the  globular  body,  into  which  the 
yolk  sac,  uterus  and  vagina  also  open.  The  spermatozoa 
pass  from  the  penis  into  the  vagina  at  the  genital  pore,  and 
along  the  vagina  to  the  globular  body  near  the  ovaries. 
The  eggs  come  from  the  ovaries  into  the  globular  body,  and 
are  there  fertilised,  covered  with  yolk  from  the  yolk  sac,  and 
surrounded  with  shell  from  the  shell  gland,  after  which  they 
pass  into  the  uterus.  In  the  mature  proglottides  (from  the 
6ooth  onwards),  the  uterus  is  branched  like  a  tree,  having 
seven  or  ten  offshoots  on  each  side  of  its  main  stem  ;  and  as 
the  branched  uterus  becomes  distended  by  the  accumulating 
ova,  the  other  genital  organs  disappear. 

The  worm  is  usually  attached  to  the  duodenum  or  upper 
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As  the  proglottides  become  mature,  they  are  detached  and 
escape  from  the  intestine.  They  may  wriggle  about  for  a 
little,  but  soon  die  and  decompose.  Meanwhile  the  ova  in 
the  uterus  develop  in  their  interior  embryos  which  are  fur- 
nished with  six  hooks.  Each  proglottis  is  about  half  an  inch 
long,  and  contains  many  thousands  of  eggs. 

If  either  the  proglottides  or  the  eggs  are  swallowed  by  a 
pig  (the  intermediate  host),  the  egg-shells  are  dissolved,  and 
the  embryos  escape.  They  bore  through  the  wall  of  the 
alimentary  canal,  and  settle  in  the  muscles  and  other 
organs.  They  now  lose  their  booklets  and  develop  a  cavity 
at  their  opposite  end.  A  projection  grows  inwards  from  the 
wall  of  this  cavity,  and  in  the  interior  of  the  hollow  projection 
a  head  is  developed.  A  fibrous  capsule  is  formed  round  the 
parasite.  This  stage  is  called  the  Cysticercus  celluloscB, 
'  measle  '  or  '  bladder  worm  ';  and  pork  affected  in  this  way 
is  described  as  'measly.'  The  cysticercus  becomes  mature 
in  three  or  four  months,  and  the  head  is  then  capable  of 
e version,  so  that  it  projects  outwards  from  the  cyst. 

If  measly  pork  which  has  not  been  sufficiently  cooked  is 
eaten  by  man,  the  head  of  the  cysticercus  attaches  itself  to 
the  mucosa  of  the  intestine,  the  cyst  is  lost,  and  a  tapeworm 
with  proglottides  develops.  More  than  one  worm  may  thus 
settle  in  the  intestine. 

Cysticercus  in  Man.— Eggs  from  a  proglottis  occasionally 
reach  the  stomach  of  man  instead  of  that  of  the  pig,  and 
cysticerci  may  thus  be  met  with  in  the  human  brain,  muscles, 
or  subcutaneous  tissues.  They  may  survive  in  these  parts 
for  an  indefinite  number  of  years. 


T^NiA  Mediocanellata  (T.  Saginata,  Unarmed  or 

Beef  Tapeworm). 
This  is  the  most  common  tapeworm  in  this  country  and 
in  others  where  the  flesh  mostly  eaten  is  that  of  cattle.  It 
IS  longer  and  broader  than  T.  solium.,  having  more  than  a 
thousand  segments.    The  head  has  no  rostellum  or  booklets 
but  has  four  large  sucking  discs.    About  eight  segments  are 
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discharged  daily,  and  these  may  work  their  way  singly 
through  the  anus  apart  from  defalcation,  so  that  they  may 
be  found  in  the  patient's  clothing.  The  arrangement  of  the 
sexual  organs  is  similar  to  that  in  T.  solium,  but  the  uterus 
has  twenty  or  thirty  lateral  offshoots  on  each  side,  and  the 
branching  is  dichotomous.  By  the  branching  of  the  uterus, 
it  is  easy  to  distinguish  with  the  unaided  eye  between  the 
segments  of  T.  saginata  and  T.  solium,  either  in  a  spirit 
preparation,  or  in  a  partly  dried  fresh  specimen. 

The  cysticercus  stage  is  found  in  cattle,  chiefly  in  the 
muscles  ('  measly  '  beef  or  veal).  The  cyst  is  about  a  third 
of  an  inch  in  diameter,  and  scarcely  distinguishable  from 
that  of  T.  solium.    It  is  not  found  in  man. 

BOTHRIOCEPHALUS  LaTUS. 

This  is  the  largest  tapeworm  of  man.  It  may  reach  25  feet 
in  length,  and  contain  3,000  or  4,000  segments.  The  pro- 
glottides are  mostly  broader  than  they  are  long.  The  head 
has  neither  suckers  nor  booklets,  but  has  a  groove  on  each 
side.  The  uterus  is  a  convoluted  tube  arranged  like  a  rosette 
in  the  middle  of  each  segment,  and  the  genital  pore  is  in 
the  middle  line  near  the  anterior  end  of  the  proglottis.  The 
ova  (unlike  those  of  the  tcenicc)  do  not  mature  in  the  uterus, 
but  in  fresh  water. 

The  larvae  develop  in  the  muscles  and  viscera  of  the  pike, 
trout  and  other  fresh- water  fish.  The  worm  is  found  in 
Switzerland  and  North-East  Europe. 

TiENiA  Nana  is  less  than  an  inch  in  length.  It  occurs  in 
Italy  and  Sicily,  especially  in  children.  Snails  are  supposed 
to  be  the  intermediate  hosts. 

T^NiA  Elliptica  {T.  cucumerina)  is  common  in  dogs  and 
cats,  but  occasionally  occurs  in  man.  The  dog-louse  is  the 
intermediate  host,  and  the  parasite  may  be  conveyed  to  a 
child  by  the  tongue  of  the  dog. 

T^NiA  Flavopunctata  is  common  in  rats,  and  occasional 
in  man.    Insects  are  the  intermediate  hosts. 

Symptoms  Caused  by  Tapeworms.— In  many  cases  tape- 
worms give  rise  to  no  symptoms,  and  the  first  evidence  of 
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their  presence  in  the  intestine  is  the  escape  of  the  proglottides 
in  the  faeces.  When  symptoms  are  present,  they  are  usually 
of  a  vague  kind.  There  may  be  uneasiness,  a  griping  in  the 
abdomen,  nausea,  a  capricious  appetite,  irregularity  of  the 
bowels,  discomfort  at  the  anus,  and  restlessness  at  night. 
Various  nervous  symptoms  have  been  attributed  to  intestinal 
worms,  including  convulsions,  chorea,  strabismus,  melan- 
choHa  and  hypochondriasis,  and  it  is  quite  possible  that  in 
highly  neurotic  individuals  such  results  are  brought  about  in 
rare  instances.  It  is  well  recognised,  however,  that  Bothrio- 
cephalus  latus  is  capable  of  inducing  a  severe  and  even 
fatal  anaemia  which  in  its  clinical  aspects  is  identical  with 
pernicious  anaemia,  and  is  possibly  due  to  a  toxin  evolved 
by  the  parasite.  The  symptoms  due  to  the  presence  of  the 
cysticercus  in  man  are  alluded  to  below  (Cestodes  in  the 
Tissues). 

Treatment. — Careful  examination  of  the  muscles  of  pigs 
and  cattle  at  the  slaughter-house,  and  in  particular  of  the 
muscles  of  the  head,  neck  and  trunk  is  an  important  pre- 
ventive measure.  Thorough  cooking  of  flesh  used  for  food 
renders  the  cysticercus  harmless.  All  segments  passed  from 
the  intestine  ought  to  be  burned. 

Of  remedies  administered  to  poison  the  worm,  the  best  is 
the  liquid  extract  of  male  fern.  After  taking  nothing  into 
the  stomach  (or  at  most  a  little  liquid)  during  the  second 
half  of  one  day,  the  patient,  if  an  adult,  should  take  from  one 
to  two  drachms  of  the  liquid  extract  earlv  the  following 
mornmg,  and  this  should  be  followed,  after  a  couple  of  hours, 
by  a  dose  of  castor  oil.  It  is  important  to  examine  the 
evacuations  to  see  that  the  head  of  the  worm  has  been  dis- 
charged. This  is  often  not  the  case,  and  in  the  course  of 
some  months  the  segments  will  again  appear  in  the  stools. 
No  doubt  the  head  is  often  well  protected  by  the  valvulcB 
conmventes  from  contact  with  the  poison.  Other  anthel- 
mmtics  are  pomegranate  (2  ounces  of  the  decoction  every 
hour  for  three  doses),  kousso  (4  drachms  infused  in  boiling 
water,  the  whole  being  taken  as  soon  as  it  is  cool,  without 
bemg  stramed),  kamala  (2  drachms  in  syrup  or  gruel)  and 
tannate  of  pelletierine  (in  2-grain  doses). 

61 — 2 


964 


MANUAL  OF  MEDICINE 


ii.  Cestodes  in  the  Tissues  (Scolex  or  Immature  Phase). 

It  has  been  already  mentioned  (p.  961)  that  T^nia 
SOLIUM  is  occasionally  found  in  the  tissues  of  man  as  a 
cysticercus  {Cysticercus  celluloses).    The  parasite  may  reach 
the  stomach  by  its  own  power  of  movement,  or  along  with 
regurgitated  intestinal  contents  in  vomiting,  or  by  being 
swallowed.    In  the  case  of  the  pig,  the  cysticerci  do  not 
appear  to  cause  much  trouble,  and  even  in  man  they  cause 
disturbance  only  by  settling  in  important  structures,  or  by 
entering  the  system  in  great  numbers.    In  the  case  of  man 
they  attack  the  brain  most  commonly,  the  muscles  much 
less  frequently,  and  other  organs  only  occasionally.  When 
they  invade  the  muscles  and  other  tissues  in  great  abundance 
they  may  give  rise  to  rheumatic-like  symptoms.    When  the 
brain  is  the  seat  of  lesion,  symptoms  may  or  may  not  be 
produced.    The  involvement  of  vital  structures  like  the 
medulla  oblongata  may  cause  death.    Occasionally  the 
parasite  is  situated  in  the  eye,  and  can  be  recognised  by  the 
ophthalmoscope . 

T.^iNiA  EcHiNOCOCCUS  givcs  rise  to  a  cysticercus  of  man 
which  is  much  more  important  than  that  of  T.  solium.  The 
mature  worm  lives  in  the  intestine  of  the  dog,  wolf  and 
jackal,  and  these  animals  are  infected  by  eating  the  flesh  of 
sheep,  pigs  or  cattle,  in  which  the  cysticerci  are  present. 
The  tapeworm  is  only  about  a  sixth  of  an  inch  long,  and 
consists  of  four  segments  of  which  the  last  only  is  mature. 
The  head  has  four  sucking  discs,  a  rostellum,  and  booklets. 

The  eggs  set  free  from  the  intestine  of  the  dog  are  taken 
with  the  drinking-water,  or  occasionally  with  the  food,  into 
the  stomachs  of  sheep,  pigs,  oxen,  and  in  some  countries 
mankind.  The  embryos  which  are  then  liberated  have  six 
hooks,  and  travel  into  the  tissues.  They  often  reach  the 
bloodvessels,  and  are  carried  as  emboli  to  different  organs, 
where  they  develop  into  hydatid  cysts.  In  man  they  settle 
most  commonly  in  the  liver,  and  therefore  probably  traye 
by  the  portal  vein,  but  they  may  pass  through  the  porta^ 
system  into  the  hepatic  veins,  and  thus  on  to  the  lungs  ana 
other  organs. 
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Hydatids  [Echinococcus  honiinis).  —  Having  reached  its 
destination,  the  embryo  loses  its  hooks  and  is  converted  into 
a  cyst,  whose  wall  consists  of  two  layers.  The  outer  is  a 
laminated  chitinous  membrane  or  cuticle  (ectocyst)  ;  the 
inner  (endocyst)  is  granular  and  parenchymatous,  containing 
muscle  and  a  vascular  system.  The  presence  of  the  cyst 
causes  local  irritation,  so  that  a  fibrous  capsule  is  developed 
around  it  by  the  organ  in  which  it  is  situated.  The  cyst 
contains  a  clear  non-albuminous  fluid.  Whereas  the  ovum 
of  T.  solium  or  T.  saginata  produces  but  one  larval  tape- 
worm, the  ovum  of  T.  echinococcus  develops  into  a  hydatid 
cyst,  which  gives  rise  to  enormous  numbers  of  larvae.  Small 
white  vesicles,  called  '  brood-capsules,'  appear  on  the  inner 
wall  of  the  cyst.  Heads  develop  inside  these  capsules  as 
projections  outwards  of  the  wall  of  the  brood-capsule.  The 
head  is  hollow,  and  its  interior  communicates  with  the  cavity 
of  the  brood-capsule,  into  which,  moreover,  the  head  can  be 
inverted.  The  endocyst  may  produce  heads  directly,  as  well 
as  by  the  medium  of  brood-capsules.  One  brood-capsule 
develops  several  heads.  Some  cysts  remain  barren,  produc- 
ing neither  brood-capsules  nor  heads.  Each  head  possesses 
a  rostellum,  booklets,  and  four  suckers,  and  is  identical  with 
the  head  of  a  mature  worm. 

The  internal  wall  of  the  original  cyst  may  give  rise  to 
secondary  (daughter)  cysts,  and  the  latter  may  produce 
tertiary  (grand-daughter)  cysts.  Brood-capsules  develop 
from  all  these  cysts.  In  that  form  of  hydatids  which  is 
most  commonly  met  with  in  man,  the  daughter  cysts  are 
inside  the  mother  cyst  {endogenous  hydatids)  ;  but  frequently 
in  animals,  and  occasionally  in  man,  the  daughter  cysts 
bud  off  outwards  and  become  independent  of  the  mother  cyst 
{exogenous  hydatids).  In  a  third  form,  which  has  been  met 
with  in  the  liver  of  man,  the  parasite  develops  into  a  mass 
of  little  vesicles  the  size  of  a  pea  or  less,  embedded  in  gela- 
tinous-looking tissue  through  the  blending  of  their  fibrous 
tissue  capsules  {alveolar  or  multilocular  hydatids).  The 
larger  hydatid  growths,  containing  daughter  cysts,  may 
attain  a  weight  of  from  10  to  30  pounds. 

After  living  in  the  body  for  many  years  it  may  be,  or  in 
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consequence  of  the  fluid  being  drawn  off  from  the  cysts,  the 
parasite  dies.  It  shrinks  and  becomes  fatty  and  infiltrated 
with  Ume  salts,  so  that  a  mortar-like  mass  results,  in  which 
the  hooklets  and  pieces  of  the  laminated  ectocyst  may  long 
remain  recognisable.  Sometimes,  however,  the  cysts  rupture 
into  cavities  or  canals,  or  on  the  surface.  In  other  cases, 
they  suppurate,  either  spontaneously  or  after  rupture. 

Hydatids  may  attack  almost  any  part  of  the  human  body, 
but  are  most  common  in  the  viscera.  In  more  than  half 
the  cases  the  liver  is  the  seat  of  lesion.  The  disease  is 
particularly  common  in  Iceland  and  Australia,  where  men 
and  dogs  are  specially  close  companions. 

Symptoms. — Symptoms  are  often  entirely  absent.  When 
they  are  present,  they  depend  largely  upon  the  mechanical 
pressure  exerted  by  the  cyst,  so  that  much  depends  upon 
the  situation  of  the  latter.  Thus  a  large  cyst  in  the  liver 
may  cause  no  symptoms,  whilst  a  small  one  in  the  medulla 
oblongata  may  cause  death. 

Hydatids  in  the  liver,  if  of  large  size,  will  cause  enlarge- 
ment of  the  viscus  in  a  direction  corresponding  to  the 
situation  of  the  cyst.  Thus  if  the  latter  bulges  upwards, 
it  may  give  rise  to  dulness  at  the  base  of  the  right  lung. 
Cysts  which  are  situated  in  front  and  superficially  sometimes 
yield  fluctuation,  and  also  the  '  hydatid  thrill '  or  '  hydatid 
fremitus  ' — a  sign,  however,  which  is  not  pathognomonic. 
This  phenomenon  is  recognised  by  placing  one  hand  over 
the  cyst,  and  percussing  with  the  fingers  of  the  other, 
whereupon  a  vibration  is  induced  which  continues  for 
a  little  time.  Under  ordinary  circumstances,  hydatids 
cause  little  or  no  pain,  and  the  general  health  remains 
good. 

Rupture  occasionally  takes  place,  and  if  this  is  into  the 
pericardium,  hepatic  vein  or  inferior  vena  cava,  the  result  is 
likely  to  be  fatal.  Rupture  into  other  parts  {e.g.,  lung  or 
pleura)  is  sometimes  survived.  Rupture  (and  also  aspira- 
tion) of  the  cyst  may  be  followed  by  urticaria,  doubtless 
from  absorption  of  some  toxin  in  the  contents. 

Suppuration  of  the  cyst  constitutes  an  abscess  of  the  liver, 
and  causes  pain,  tenderness,  fever  and  emaciation.  Here 
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again  rupture  may  take  place,  e.g.,  externally,  or  into  the 
pleura,  pericardium,  digestive  tract  or  bloodvessels.. 

Diagnosis. — An  irregular,  chronic  and  painless  enlarge- 
ment of  the  liver,  without  impairment  of  the  general  health, 
should  suggest  hydatids.  Fluctuation  and  thrill  are  strongly 
corroborative  evidence. 

Hydronephrosis  is  situated  lower  down  ;  the  tumour 
scarcely  moves  with  inspiration,  and  is  crossed  by  the  colon. 
Examination  of  the  fluid  withdrawn  by  an  exploratory 
puncture  may  reveal  booklets  in  the  case  of  hydatids. 

An  enlarged  gall-bladder  is  less  fixed  than  a  hydatid^cyst, 
and  the  history  may  throw  light  on  the  case. 

The  irregular  enlargement  of  a  syphilitic  liver  is  firm,  and 
there  may  be  a  history  of  infection. 

If  there  are  signs  suggestive  of  pleural  effusion,  a  puncture 
should  be  made,  and  the  fluid  obtained  should  be  examined 
for  booklets. 

In  the  LUNG  the  cyst  may  exist  for  some  time,  and  become 
as  large  as  an  orange,  without  causing  either  symptoms  or 
physical  signs.  It  may  die  in  the  latent  stage,  but  usually, 
by  its  continued  growth,  it  ultimately  causes  symptoms  and 
signs.  Cough,  haemoptysis  and  dyspnoea  are  the  common 
early  symptoms.  There  may  be  discomfort  about  the 
affected  lung,  but  pain  is  seldom  present  unless  the  pleura  is 
involved.  The  general  health  is  good.  The  physical  signs 
include  general  or  local  enlargement  of  the  chest,  impair- 
ment of  the  respiratory  movements,  loss  of  vocal  fremitus, 
the  presence  of  hydatid  fremitus  (but  only  in  a  few  cases), 
and  marked  dulness  on  percussion  with  loss  of  respiratory 
murmur  over  the  affected  portion  of  lung.  The  heart  and 
abdominal  viscera  are  seldom  much  displaced  unless  pleural 
effusion  is  present. 

The  cyst  generally  bursts  into  the  air  passages,  occasion- 
ally into  the  pleura  or  elsewhere.  The  sac  may  thereupon 
undergo  suppuration.  Occasionally  the  cyst  does  not 
burst,  but  grows  until  it  causes  death  by  its  size  or  by  com- 
plications. In  rare  instances  it  dies  spontaneously  without 
rupturing.  The  dangers  of  leaving  it  alone  and  of  operating 
on  it  are  proportional  to  its  size.    The  proper  treatment 
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therefore  is  removal  of  the  cyst  and  its  contents  by  operation 
as  early  as  possible. 

Diagnosis. — The  phenomena  just  described  are  not  pathog- 
nomonic, and  exploration  may  be  necessary.  But  in  a 
country  where  hydatid  disease  is  common  in  man,  the 
presence  of  most  of  these  symptoms  and  signs,  the  absence 
of  tubercle  bacilli  from  the  sputum,  the  absence  of  fever  and 
other  general  symptoms,  the  absence  of  a  personal  or  family 
tendency  to  tuberculosis,  and  the  presence  of  the  lesion  else- 
where than  in  the  apex,  render  the  diagnosis  pretty  certain. 

Various  complications  may  be  met  with  in  association  with 
pulmonary  hydatids.  Pneumonia  is  common,  and  may 
precede  or  follow  rupture.  There  may  be  distinctive 
physical  signs,  with  facial  herpes  and  rusty  sputum. 
Pleurisy,  w'ith  or  without  effusion,  is  less  common.  Bron- 
chitis is  rare.  Pneumothorax  may  result  from  rupture  of 
the  cyst  into  the  pleural  cavity,  and  secondary  infection  may 
then  lead  to  pyopneumothorax. 

If  the  cyst  actually  bulges  through  an  intercostal  space, 
hydatids  of  the  pleura  may  be  suspected.  If  no  fluid 
escapes  into  the  air-passages  when  the  bulging  cyst  is  punc- 
tured, the  hydatids  are  probably  not  in  the  lung  itself. 
Pleural  cysts  are  usually  associated  with  a  pulmonary  cyst, 
less  commonly  with  a  hepatic  cyst  ;  but  in  some  instances 
they  are  isolated. 

Hydatid  disease  is  rare  in  the  kidney.  It  generally 
develops  in  the  substance  of  the  organ,  but  grows  till  it 
reaches  the  pelvis  of  the  kidney.  It  sometimes  ruptures 
into  the  pelvis,  thus  permitting  booklets  and  daughter  cysts 
to  escape  down  the  ureter.  Occasionally  it  grows  upwards 
and  ruptures  into  the  lung,  or  it  may  burst  into  the  intestine. 
Sometimes  the  cyst  becomes  stationary,  and  sometim.es  it 
suppurates. 

The  cyst,  if  large  enough,  can  be  recognised  as  a  tumour 
in  the  renal  region,  with  the  colon  lying  in  front  of  it.  It 
may  grow  to  a  large  size  without  rupturing,  but  when  it 
bursts,  booklets  and  daughter  cysts  appear  in  the  urine,  a 
condition  which  may  supervene  in  paroxysms  during  many 
years.    The  transit  of  these  materials  along  the  ureter  may 
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give  rise  to  renal  colic.  If  the  cyst  suppurates,  it  constitutes 
an  abscess,  and  this  is  naturally  associated  with  pain,  tender- 
ness and  fever. 

Diagnosis.— The  existence  of  a  renal  tumour,  a  history  of 
renal  colic,  and  the  presence  of  booklets  or  cysts  in  the 
urine  point  very  strongly  to  hydatid  disease  of  the  kidney. 

In  hydronephrosis  the  sac  will  sometimes  be  found  to  empty 
itself  for  a  time,  and  booklets  are  not  likely  to  be  present  in 
the  urine.  Information  may  in  some  cases  be  obtained  by 
puncturing  with  a  hypodermic  needle,  and  examining  the 
fluid  thus  obtained. 

Prognosis. — This  is  favourable,  though  the  evacuation  of 
the  cyst  and  its  contents  may  not  be  completed  for  a  long 
time. 

Hydatid  cysts  occasionally  develop  in  the  brain.  When 
symptoms  are  produced,  these  point  to  intracranial  tumour. 

Treatment  of  Hydatids  in  General. — This  is  purely  surgical. 
Removal  of  the  fluid  by  the  aspirator  is  frequently  sufficient, 
but  the  operation  must  be  carried  out  very  slowly,  lest 
daughter  cysts  be  dra\\Ti  into  the  cannula  and  obstruct  it. 
The  best  practice,  however,  is  to  excise  the  whole  sac,  with 
or  without  previous  evacuation,  and  then,  if  need  be,  to 
drain  the  resulting  cavity.  The  strictest  asepsis  must  be 
secured. 

4.  NEMATODA  (Roundworms). 

ASCARIS  LUMBRICOIDES  (COMMON  ROUNDWORM). 

This  parasite  lives  chiefly  in  the  small  intestine,  but  may 
wander  into  the  large  bowel.  It  occasionally  passes  into  the 
stomach,  and  may  thence  reach  the  mouth,  nose,  sinuses  of 
the  head.  Eustachian  tube,  larynx  or  bronchial  tubes.  It 
may  enter  the  bile-ducts,  and  may  even  perforate  through 
the  wall  of  the  bowel  into  the  peritoneum.  There  are 
usually  only  one  or  two  worms  present,  but  sometimes  they 
are  present  in  large  numbers.   They  occur  chiefly  in  children. 

The  parasite  is  not  unlike  an  earthworm,  and  is  about 
10  inches  long,  the  male  being  smaller  than  the  female.  The 
worm  is  pointed  at  each  end,  and  is  marked  by  four  longi- 
tudinal lines.    The  male  has  two  chitinous  spines  at  the 
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posterior  end  which  correspond  to  the  genital  orifice  ;  whereas 
the  genital  pore  in  the  female  is  much  nearer  the  middle  of 
the  body.  The  ova  are  very  numerous  and  resistant.  After 
fertilisation  in  the  uterus,  they  pass  out  in  the  fseces  of  the 
host.  There  is  no  intermediate  host.  The  eggs  or  the 
embryos  reach  the  intestine  of  the  new  host  in  contaminated 
drinking  water.  Children  may  reinfect  themselves  through 
scratching  the  anus. 

Symptoms. — These  may  be  entirely  absent.  Those  that 
are  observed  are  vague,  and  include  picking  of  the  nose, 
itching  at  the  anus,  grinding  of  the  teeth,  emaciation,  and 
even  convulsions.  Rarer  consequences  result  from  the 
worms  wandering  for  some  distance  from  the  small  intestine. 
Thus  there  may  be  vomiting  of  the  worm,  asphyxia,  pul- 
monary gangrene,  jaundice  or  peritonitis.  A  bunch  of 
worms  may  cause  intestinal  obstruction.  It  has  been  sup- 
posed by  some  that  symptoms  suggestive  of  enteric  fever 
or  of  meningitis  may  be  due  to  roundworms.  Ascarides  are 
attracted  by  foreign  bodies,  and  are  sometimes  strangled 
by  hooks,  buttons  and  other  articles  which  have  been 
swallowed. 

Treatment. — The  best  remedy  is  santonin,  of  which 
2  grains  may  be  given  to  a  child,  and  from  3  to  5  grains  to 
an  adult.  The  powder  may  be  given  with  milk,  sugar,  or 
bread-and-butter,  and  should  be  followed  by  a  purge.  A 
better  way  is  to  give  it  in  castor  oil  or  syrup  of  senna  ;  if 
necessary,  a  second  dose  of  the  laxative  may  be  given  later 
on.  The  santonin  may  be  given  once  a  day  for  three  days. 
It  should  be  remembered  that  santonin  colours  the  urine 
yellow ;  and  that  yellow  vision  (xanthopsia),  and,  after 
large  doses,  severe  nervous  symptoms,  may  also  result. 

OxYURis  Vermicularis  (Threadworm,  Seatworm). 

This  worm  lives  chiefly  in  the  large  intestine,  but  may  be 
found  in  the  small  intestine,  and  may  even  wander  to  the 
vagina  and  urethra.  It  is  most  common  in  children.  The 
female  is  about  two-fifths  of  an  inch  long,  and  has  a  pointed 
tail.  The  male  is  considerably  smaller,  and  has  a  blunt 
tail.    It  has  been  supposed  that  these  parasites  breed  in  the 
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vermiform  appendix,  as  immature  forms  are  often  found 
there.  Oxyurides  may  be  present  in  large  numbers,  and  are 
readily  detected  in  the  faeces  after  a  purge.  There  is  no 
intermediate  host,  but  the  ova  do  not  develop  into  worms 
until  they  have  passed  through  the  stomach  of  the  same  or 
of  another  host.  Infection  may  take  place  by  drinking- 
water  or  b}^  vegetables,  but  is  doubtless  often  a  result  of 
scratching  the  anus. 

Symptoms. — These  include  heat  and  itching  about  the 
anus,  especially  at  night,  irritation  at  the  nose,  and  some- 
times restlessness  and  even  convulsions.  Females  may 
suffer  great  discomfort  if  the  parasites  reach  the  vagina. 

Treatment. — A  strong  solution  of  sodium  chloride  in  cold 
water  should  be  injected  into  the  rectum  every  second  night 
for  a  week  or  two.  Infusion  of  quassia  may  be  used  in  the 
same  way.  In  troublesome  cases,  santonin  and  purgatives 
may  be  employed  to  destroy  the  worms  higher  up.  White 
precipitate  or  some  other  mercurial  ointment  should  be 
applied  to  the  anus,  and  if  need  be  to  the  vulva,  to  allay 
itching,  and  prevent  migration  of  the  parasites. 

Ankylostomum  Duodenale  (Sclerostoma  Duodenale, 
DocHMius,  Strongylus  vel  Uncinaria  Duodenalis). 

The  ankylostomum  duodenale  is  a  small  worm  which  in- 
habits chiefly  the  jejunum  or  duodenum.  The  female  may 
be  half  an  inch  or  more  in  length,  and  the  male  about  half 
that  size.  The  mouth  is  provided  with  teeth,  by  which 
the  worm  attaches  itself  to  the  mucous  membrane.  The 
sexes  are  distinct,  and  there  is  no  intermediate  host.  The 
parasite  is  found  in  Italy,  Egypt,  Brazil  and  other  hot 
countries.  Epidemic  anaemia  was  met  with  in  French 
miners  more  than  a  hundred  years  ago,  but  it  was  in  con- 
nection with  a  deadly  outbreak  among  the  workers  at  the 
St.  Gothard  tunnel  in  1880  that  the  disease  was  first  shown^ 
to  be  due  to  the  ankylostomum  duodenale.  Important  out- 
breaks have  been  observed  among  brickmakers  in  Austria, 
and  in  recent  years  cases  have  occurred  among  miners  in 

^  By  Perroncito  of  Turin. 
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Britain.  The  worm  has  been  termed  the  '  tunnel-worm  '  • 
while  ankylostomiasis,  the  clinical  condition  which  it 
induces,  is  variously  known  as  '  tunnel,'  '  mountain,' 
'  miner's  '  or  '  brickmaker's  anaemia,'  '  miner's  cachexia,'  and 
*  Egyptian  '  or  '  tropical  chlorosis.'  The  ova  are  discharged 
with  the  faeces,  develop  in  water  or  damp  earth,  and  after 
reaching  the  alimentary  canal  of  the  new  host  in  con- 
taminated drinking  water,  or  through  the  agency  of  soiled 
hands,  or  through  the  deliberate  eating  of  earth  by 
'geophagi,'  attain  maturity  in  the  course  of  some  weeks. 
There  is  reason  to  believe  that  the  embryo  worms  also 
reach  the  intestine  by  penetrating  the  skin,  travelling  by 
the  circulation  to  the  lungs,  where  they  escape  from  the 
bloodvessels,  then  up  the  air-passages  to  the  pharynx,  and 
finally  down  the  gullet  and  through  the  stomach  to  the 
bowel. 

Symptoms. — The  parasites  do  not  necessarily  cause  symp- 
toms, but  if  a  large  number  are  present,  they  may  collectively 
suck  a  great  quantity  of  blood,  so  that  serious  anaemia 
results.  Pallor,  dyspnoea,  palpitation,  weakness,  oedema, 
diarrhoea  and  colic  are  the  principal  phenomena.  Yet  it 
is  known  that  the  symptoms  are  not  always  in  proportion 
to  the  degree  of  infection,  since  some  individuals  may  be 
infected  with  parasites,  and  yet  suffer  little  or  no  incon- 
venience. The  presence  of  these  worms  in  the  intestine  is 
commonly  associated  with  a  great  increase  of  eosinophile 
cells  in  the  blood. 

Diagnosis. — The  most  important  points  are  the  geo- 
graphical distribution  and  the  endemic  or  epidemic  incidence 
of  the  anaemia,  the  occupation  of  the  patient,  the  eosino- 
philia  and  the  presence  of  the  ova  in  the  faeces.  The  stools 
should  be  examined  microscopically  after  the  administration 
of  thymol  by  mixing  a  small  quantity  of  faeces  with  weak 
salt  solution  (i  per  cent.). 

Prognosis.— This  is  favourable  if  the  nature  of  the  anaemia 
is  recognised,  so  that  the  proper  treatment  can  be  put  in 
force.  Left  to  itself,  the  anaemia  usually  runs  a  chronic 
course,  but  it  occasionally  causes  death  within  a  few  weeks. 

Treatment.— The  patient  is  kept  on  liquid  diet  for  a  day, 
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takes  a  purge  at  night,  and  next  morning  takes  three  or 
more  doses  (10-30  grains  each)  of  thymol  at  intervals  of  an 
hour.  In  the  afternoon,  another  purge  is  taken.  To  avoid 
symptoms  of  th3/mol  poisoning,  the  patient  should  rest  in 
bed  and  abstain  from  alcohol  till  the  drug  has  all  been 
evacuated.  If  thymol  fails  to  destroy  the  parasites,  male- 
fern  should  be  tried.  The  anaemia  may  subsequently  call 
for  treatment  by  iron. 

Trichina  Spiralis. 

Trichina  spiralis  occurs  in  its  mature  form  in  the  intestine 
of  man  and  many  other  animals,  and  in  its  immature  form 
in  the  muscles.  Man  is  infected  by  eating  imperfectly 
cooked  trichinosed  pork,  and  swine  are  usually  infected  by 
eating  trichinosed  rats. 

The  worms  are  cylindrical  in  shape,  and  the  anterior  end 
is  more  pointed  than  the  posterior.  The  mature  female  is 
one-eighth  of  an  inch  long.  The  male  is  smaller  and  is 
furnished  with  certain  projections  at  the  tail,  close  to  the 
orifice  of  the  genital  duct.  When  infected  pork  is  eaten  by 
man,  the  capsules  containing  the  embryos  are  dissolved  in 
the  stomach,  and  the  worms  reach  the  intestine.  In  two  or 
three  days  they  become  mature  and  pair.  The  ova  develop 
into  embryos  in  the  uterus,  so  that  reproduction  is  vivi- 
parous. The  embryos  begin  to  be  born  a  week  after 
infection,  and  in  the  next  few  weeks,  each  female  may  give 
birth  to  a  thousand  or  more.  The  adults  survive  for  a  few 
weeks  only.  The  embryos  travel  to  the  voluntary  muscles 
by  way  of  the  intestinal  wall,  the  subperitoneal  tissues,  and 
possibly  in  part  by  the  blood-stream.  They  take  up  their 
position  within  the  sarcolemma  or  sheath  of  the  individual 
muscle  fibre,  and  in  about  a  month  after  the  infection  they 
have  become  encysted.  The  cyst  is  due  to  interstitial 
myositis  set  up  by  the  irritation  of  the  parasite.  Two  or 
three  embryos  are  occasionally  present  in  one  cyst.  After 
a  time  the  cyst  waU  becomes  calcified,  and  if  the  worm 
should  die,  the  contents  of  the  cyst  may  also  become  in- 
filtrated with  lime  salts.  The  embryo  may  live  for  many 
years  in  the  muscle,  but  it  undergoes  no  further  development 
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until  the  muscle  is  eaten  by  the  new  host.  To  the  naked 
eye,  the  affected  muscle  looks  as  if  dusted  with  white  specks. 
In  examining  swine's  flesh  for  trichinfe,  the  muscles  which 
should  be  specially  observed  are  those  of  the  tongue  and 
larynx,  the  diaphragm,  and  the  intercostal  and  abdominal 
muscles  ;  but  those  of  the  limbs  may  also  be  infected. 
Thorough  cooking  of  the  flesh  kills  the  trichina. 

Symptoms  {Trichinosis  or  Trichiniasis). — The  severity  of 
the  symptoms  depends  upon  the  number  of  trichina.  With 
only  a  few  worms  reaching  the  muscles,  no  symptoms 
may  be  induced.  In  well-marked  cases  two  stages  are 
recognisable,  (i)  In  many  cases,  gastro-intestinal  catarrh 
sets  in  some  days  after  infection  and  continues  for  about  a 
week.  It  is  characterised  by  anorexia,  abdominal  pains, 
vomiting  and  diarrhoea.  (2)  As  the  first  stage  subsides, 
pains  in  the  muscles  and  considerable  fever  develop  ;  these 
may  easily  be  mistaken  for  rheumatism.  The  muscles  are 
swollen,  hard,  tender  and  partly  paralysed.  (Edema  appears 
in  the  eyelids,  and  spreads  over  the  face  to  the  limbs.  The 
involvement  of  the  muscles  may  interfere  with  mastication, 
deglutition,  phonation  and  respiration.  The  general  course 
of  the  temperature  may  resemble  that  of  enteric  fever, 
and  in  severe  cases  a  considerable  degree  of  anaemia  and 
emaciation  may  develop.  Leucocytosis  is  present,  and  there 
is  marked  eosinophilia.  After  foui  or  five  weeks  the  symp; 
torns  gradually  subside,  and  after  all  the  worms  are  encysted 
the  patient  recovers  completely.  But  sometimes  the  attack 
ends  fatally  from  diarrhoea,  peritonitis,  pneumonia,  asphyxia 
(from  embarrassment  of  the  diaphragm  and  intercostal 
muscles)  or  exhaustion. 

Diagnosis.— This,  can  generally  be  made  from  the  sequence 
of  intestinal  and  muscular  symptoms.  QEdema  of  the  face 
and  eosinophilia  constitute  additional  evidence  of  great 
value.  Moreover,  adult  worms  may  be  found  in  the  stools  ; 
embryos  may  be  found  in  portions  of  the  suspected  food  ; 
and  if  there  is  still  doubt,  a  portion  of  an  affected  muscle 
may  be  harpooned  (under  local  ansesthesia)  and  examined. 

Treatment. — If  it  is  known  within  a  few  days  that  trichi- 
nosed  food  has  been  taken  into  the  stomach,  emetics  and 
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purgatives  should  be  administered  until  the  contents  of 
the  alimentary  canal  have  been  thoroughly  evacuated.  Even 
after  the  muscular  pains  have  begun,  if  there  is  not  diar- 
rhoea, calomel  and  salines  may  be  given  with  advantage,  as 
experience  shows  that  early  diarrhoea  is  a. favourable  feature. 
There  is  no  specific  which  is  known  to  destroy  the  worms 
without  damage  to  the  patient,  but  male-fern,  santonin  or 
thymol  may  be  tried  in  the  early  stages.  It  is  important  to 
maintain  the  general  strength  by  abundance  of  light  food, 
and  if  need  be,  by  stimulants. 

Trichocephalus  Dispar  (Whipworm). — This  worm]  is 
very  common  in  France,  but  rare  in  England.  The  anterior 
part  is  thread-like  ;  the  posterior  part  is  much  thicker.  The 
posterior  part  is  coiled  in  the  male,  straight  in  the  female. 
The  whole  worm  measures  an  inch  or  more  in  length.  It 
lives  chiefly  in  the  caecum.  There  is  no  intermediate  host, 
but  the  ova  pass  out  with  the  fceces,  and  into  the  stomach 
of  the  new  host.  No  symptoms  are  present,  as  a  rule,  but 
intestinal  catarrh  and  diarrhoea  may  be  induced.  If  treat- 
ment is  necessary,  santonin  is  the  remedy. 

Strongylus  Gigas  {Eustrongylus  gigcis)  occurs  in  dogs 
and  other  animals.  In  a  few  instances  it  has  been  found  in 
the  pelvis  of  the  human  kidney.  The  female  measures  a 
yard,  and  the  male  a  foot  in  length. 

Strongylus  Bronchialis  {Filaria  bronchialis),  which 
may  cause  serious  disease  in  the  lungs  and  bronchi  of 
certain  lower  animals,  has  occasionally  been  found  in  the 
air-passages  in  man. 

Strongyloides  Intestinalis  {Anguillula  intestinalis, 
A .  stercoralis,  Rhabdonema  intestinale)  is  found  in  the  stools 
in  the  diarrhoea  of  hot  countries.  When  present  in  great 
numbers  in  the  intestine,  this  parasite  may  be  the  cause  of 
diarrhoea. 

Filaria  Sanguinis  Hominis. 

Filaria  sanguinis  hominis  is  the  larval  or  embryonic  stage 
of  a  parasite  of  which  at  least  four  species  are  recognised. 
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To  study  the  infected  blood,  Manson  recommends  that 
half  a  drop  be  spread  on  a  slide,  over  i  square  inch,  and 
allowed  to  dry.  It  may  then  be  stained  at  once,  or  after 
any  length  of  time,  by  immersion  for  an  hour  in  a  weak 
solution  of  eosin,  fuchsin  or  any  other  aniline  dye  (i  drop 
of  the  saturated  alcoholic  solution  in  i  ounce  of  water), 
after  which  it  is  washed  and  mounted.  In  this  way  the 
filarise  and  leucocytes  are  stained.  To  display  the  structure 
of  the  parasites,  the  film  should  be  dried,  fixed  in  absolute 
alcohol,  and  stained  in  weak  hc-ematoxylin.  The  preparation 
should  be  examined  with  a  very  low  power  in  the  first  place. 
The  embryos  as  seen  in  fresh  blood  are  slender,  snake-like 
creatures,  which  wriggle  with  great  activity,  and  may  be 
kept  alive  for  several  days  if  drying  is  prevented.  They 
manifest  no  definite  internal  structure,  but  have  a  dark 
granular  appearance,  and  are  quite  loosely  invested  by  a 
structureless  sheath.    They  measure  gV  by  ^-Vo  of  an  inch. 

(i)  Filaria  nocturna  is  present  in  the  blood  of  superficial 
parts  at  night  only.  In  the  daytime  its  retreats  are  the 
lungs,  the  large  arteries,  and  sometimes  the  capillaries  of  the 
heart  ;  but  not  the  bone-marrow,  spleen  or  liver.  If  the 
infected  person  changes  his  habits  so  as  to  rest  by  day  and 
be  awake  at  night,  the  parasites  change  their  habits  in  the 
same  way.  This  periodicity  is  supposed  to  be  an  adaptation 
to  the  nocturnal  habits  of  certain  kinds  of  mosquito  [Culex 
and  Anopheles)  which  swallow  the  embryos  along  with  the 
human  blood,  and  act  as  intermediate  hosts.  In  the  insect's 
stomach,  the  sheath  is  thrown  off,  and  the  parasite  then 
penetrates  to  the  thoracic  muscles  of  the  mosquito,  where  it 
grows  in  size  and  acquires  an  alimentary  canal.  It  then 
travels  forward  to  the  proboscis  of  the  insect,  and  thus,  it  is 
highly  probable,  reaches  its  human  definitive  host  when  the 
mosquito  bites  ;  though  it  is  conceivable  that  infection  may 
take  place  by  way  of  the  stomach,  through  the  insect  being 
drowned  and  liberating  the  parasites  into  drinking  water. 
Having  reached  the  body  of  man,  they  penetrate  into  the 
tissues,  and  especially  the  lymphatics,  where  they  are  found 
in  their  mature  phase,  known  as  Filaria  hancrofti. 

This  parasite  is  found  in  many  warm  climates,  and  the 
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adults,  which  Hve  together  in  the  lymphatics,  may  survive 
for  many  years.  The  females  are  about  3  inches  long, 
the  males  about  half  that  length.  They  look  like  white 
horse-hairs.  Reproduction  is  viviparous,  and  the  embryos 
having  escaped  into  the  lymph  stream,  pass  through  the 
l3miph  glands  and  on  into  the  blood.  Various  pathological 
conditions  to  be  subsequently  mentioned  are  related  to  the 
presence  of  this  parasite  in  the  body. 

(2)  Filaria  diurna  is  present  in  the  peripheral  circulation 
in  the  daytime  only,  probably  in  correspondence  with  the 
habits  of  its  intermediate  host.  The  parasite  is  met  with  in 
tropical  Africa,  and  is  supposed  to  be  the  embrj^onic  form  of 
F.  loa.  The  latter  moves  about  under  the  skin,  and  may 
cause  some  inflammation. 

(3)  Filaria  perstans  is  found  in  the  superficial  vessels  both 
by  day  and  by  night.  It  occurs  on  the  West  Coast  of  Africa 
and  in  British  Guiana.  The  mature  forms  have  been  found 
in  the  subperitoneal  and  subpericardial  connective  tissues. 
The  parasite  is  often  found  in  individuals  who  show  no 
symptoms. 

(4)  Filaria  demarquayi  (possibly  identical  with  F.  ozzardi) 
occurs  in  the  West  Indies  and  New  Guinea.  Like  the  last 
form,  it  is  found  in  the  circulation  both  by  day  and  by  night. 
The  adults  have  been  found  in  the  subperitoneal  connective 
tissue.    No  pathological  results  are  known. 

Filariasis  or  filarial  infection  is  in  a  large  proportion  of 
cases  unassociated  with  S5miptoms.  Symptoms  result,  as 
Manson  has  shown,  from  some  departure  from  the  normal  in 
the  Ufe-history  of  the  parasite,  and  especially  from  abortion 
on  the  part  of  the  adult  female,  whereby  ova  instead  of  active 
embryos  are  liberated  into  the  lymph  stream.  The  ova  are 
much  thicker  than  the  embryos,  and  are  apt  to  block  the 
lymph  channels  at  the  glands.  Or,  again,  the  parent  worm 
may  itself  obstruct  the  thoracic  duct,  or  may  give  rise  to 
inflammatory  stenosis  of  that  duct. 

In  chylurta,  the  urine  suddenly  becomes  milky  in  appear- 
ance, and  often  gives  off  a  whey-like  odour.  Occasionally 
the  urine  is  reddish,  probably  from  the  admixture  of  blood 
{hcematochyluria).    After  standing  for  a  short  time,  it 
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coagulates  into  a  jelly,  and  it  readily  decomposes.  Clotting 
may  take  place  earlier,  and  micturition  may  be  temporarily 
arrested  by  blocking  of  the  urethra.  Albumen,  fat  and 
fibrin  are  present  in  the  urine.  Filaria  nodurna  is  generally 
to  be  found  in  the  blood  at  night,  and  in  the  urine  at  any 
part  of  the  twenty-four  hours.  The  attack  may  be  accom- 
panied by  aching  in  the  loins  and  by  feverishness,  as  well  as 
by  interruption  of  micturition. 

Chyluria  is  believed  to  be  due  to  rupture  of  lymphatics  in 
the  urinary  tract,  after  these  vessels  have  been  obstructed 
and  rendered  varicose  through  the  agency  of  adult  filari^e,  or 
their  ova.  The  condition  comes  and  goes  in  the  most 
irregular  and  unaccountable  manner,  and  cure  can  scarcely 
be  expected.^  Drugs  cannot  be  relied  upon  in  treatment. 
Manson  recommends  rest  in  the  recumbent  posture  with  the 
pelvis  elevated,  restriction  of  fluids,  and  complete  avoidance 
of  fat  in  the  food. 

Abscess  may  result,  either  superficially  or  in  the  deeper 
tissues,  in  consequence  of  the  irritation  set  up  by  a  dead 
adult  worm  {F.  hancrofti),  or  after  blocking  of  lymphatics 
by  ova. 

Varicose  lymphatic  glands  are  due  to  filarial  obstruction. 
The  femoral  and  inguinal  glands  usually  suffer  on  both  sides, 
and  constitute  soft  painless  swellings  over  which  the  skin  can 
be  freely  moved.  The  swelling  is  less  in  the  recumbent  than 
in  the  upright  posture.  The  diagnosis  may  be  made  by 
examination  of  the  blood,  and,  if  need  be,  by  exploratory 
puncture  of  the  swelling.  In  ordinary  circumstances,  no 
special  treatment  of  these  glands  is  necessary,  or  at  most  an 
elastic  bandage  may  be  applied  ;  but  if  they  become  painful 
or  inflamed,  they  should  be  excised. 

Lymph  scrotum  is  characterised  by  a  varicose  condition  of 
the  lymphatics  on  the  surface  of  the  scrotum.  The  dilated 
vessels  may  be  scanty  or  very  numerous.  Sometimes  they 
rupture,  either  spontaneously  or  through  injury,  and  allow 
great  quantities  of  chyle  or  lymph  to  escape.  Inflammation, 
abscess  and  high  fever  are  common  complications,  and 
elephantiasis  may  ultimately  supervene.  In  the  simple  case 

1  It  is  to  be  noted  that  chyluria  is  not  always  due  to  the  filaria. 
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no  treatment  is  necessary  beyond  protection  and  cleanli- 
ness, but  in  troublesome  cases  the  diseased  tissues  should  be 
excised. 

Chylous  hydrocele  may  occur  with  or  without  lymph 
scrotum.    The  treatment  is  by  simple  tapping. 

Elephantiasis  [Elephantiasis  arahum)  is  endemic  where 
Filaria  nocturna  occurs,  and  is  believed  to  be  due  to  that 
parasite,  although  in  most  cases  it  is  no  longer  to  be  detected 
in  the  peripheral  circulation.  Elephantiasis  is  by  far  the 
most  common  manifestation  of  filariasis.  It  is  most  common 
in  adult  life,  and  in  the  dark  races.  The  sporadic  form,  which 
occurs  in  any  part  of  the  world,  is  not  necessarily  due  to 
the  filaria,  though  brought  about  by  lymphatic  obstruction. 

Morbid  Anatomy. — In  most  cases  there  is  simply  a  hyper- 
trophy of  the  normal  tissues,  including  the  bloodvessels  and 
lymphatics  ;  but  in  other  instances  the  lymphatic  structures, 
including  the  vessels,  spaces  and  glands,  are  specially  in- 
volved, so  that  a  soft  swelling  is  produced  which,  on  being 
punctured,  yields  chyle  or  lymph  [ncevoid  elephantiasis). 
The  local  changes  are  most  commonly  observed  in  the  lower 
limbs  and  genitals.  The  skin  becomes  thickened  from  over- 
growth of  its  fibrous  elements,  and  is  thrown  into  folds  and 
lobules.  Underneath  the  skin  there  is  great  development  of 
a  loose,  juicy  connective  tissue,  and  this  overgrowth  may 
even  extend  as  deeply  as  the  periosteum  and  lead  to  thicken- 
ing of  the  bones.  The  toes  and  penis  may  be  buried  in  the 
great  tumours  thus  formed.  The  scrotum  may  weigh  over 
100  pounds. 

Symptoms. — There  is  localised  inflammation  of  the  skin 
and  deeper  soft  tissues  in  the  affected  region,  characterised, 
as  usual,  by  redness,  swelling,  pain  and  elevation  of  tempera- 
ture. The  skin  may  yield  a  serous  discharge,  and  dilated 
lymphatic  vessels  may  rupture  and  give  exit  to  lymph. 
When  the  scrotum  is  affected,  there  may  be  severe  pain  in 
the  testes,  spermatic  cords  and  loins  ;  and  acute  hydroceles 
may  develop.  The  general  symptoms  include  high  fever, 
rigors,  vomiting  and  delirium,  which  may  pass  off  after 
hours  or  days  with  profuse  perspiration  {elephantoid  fever). 
The^tendency  is  for  these  febrile  paroxysms  or  erysipelatoid 
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attacks  to  recur  every  few  weeks  or  so,  and  on  each  occasion 
to  leave  the  local  overgrowth  greater  than  before  ;  but 
occasionally  there  is  a  slow  progressive  hypertrophy  without 
pain  or  fever. 

Prognosis. — The  disease  does  not  shorten  life. 

Treatment. — In  the  febrile  stage,  diaphoretics  should  be 
given,  together  with  opiates  if  the  pain  is  severe.  Fomenta- 
tions may  be  applied  locally.  Once  the  paroxysm  is  over, 
the  most  important  thing  is  removal  from  the  endemic  area, 
a  procedure  which,  in  the  early  stages,  may  permanently 
arrest  or  even  cure  the  disease.  Quinine  and  iron  inter- 
nally, and  bandaging  of  the  affected  parts  may  be  of  some 
service.  Surgical  treatment  is  often  very  successful,  especially 
in  the  case  of  tumours  of  the  genitals  ;  and  complete  removal 
of  the  hypertrophied  tissues  may  rid  the  patient,  not  only  of 
the  local  lesion,  but  also  of  the  recurring  febrile  paroxysms. 

The  use  of  the  mosquito  net  is  essential  in  filarial  just  as 
in  malarial  countries. 


FiLARiA  Medinensis  (Dracunculus  Medinensis,  Guinea 

Worm). 

The  Guinea  worm  is  met  with  in  Guinea,  Abyssinia,  India 
and  other  countries.  The  female  only  is  known  at  present. 
The  mature  worm  is  2  or  3  feet  long,  and  about  a  twelfth 
of  an  inch  in  diameter.  It  lives  in  the  subcutaneous  tissue, 
especially  of  the  feet  and  legs,  and  produces  great  numbers 
of  young  in  a  viviparous  manner.  The  symptoms  pro- 
duced by  the  worm  [dracontiasis)  are  practically  confined  to 
this  part  of  its  life-history.  In  order  that  the  embryos 
may  develop  further,  they  must  reach  water  ;  and  this  fact 
no  doubt  explains  the  selection  of  the  lower  limbs,  which 
natives  are  most  likely  to  be  wetted.  The  presence  of  t 
worm  leads  to  the  development  of  a  pustule  which  ruptures, 
and  through  the  ulcer  thus  produced,  the  parasite  discharges 
the  embryos.  This  process  is  completed  within  a  few  weeks, 
and  the  worm  itself  will  often  leave  spontaneously  tl—"^ 
after.  Sometimes  it  dies  before  parturition  takes  place, 
causes  no  symptoms. 


NEMA  TOD  A 


981 


When  the  embryos  reach  water,  they  bore  into  the  body 
of  Cyclops,  a  minute  crustacean,  and  grow  there.  With 
their  intermediate  host  they  are  next  taken  into  the  aU- 
mentary  canal  of  man,  and  it  is  supposed  that  here  they 
become  sexually  mature  and  copulate,  the  males  dying 
immediately  afterwards.  The  females,  on  the  other  hand, 
penetrate  to  the  subcutaneous  tissue  and  generally  travel, 
as  already  explained,  to  the  foot  or  leg. 

Treatment. — The  usual  treatment  is  to  allow  the  worm  to 
discharge  her  embryos  without  interruption,  since  serious 
trouble  may  follow  if  the  parasite  is  broken  and  the  embryos 
escape  into  the  tissues.  After  parturition  is  complete,  the 
protruding  part  of  the  worm  may  be  rolled  round  a  small 
piece  of  wood,  so  as  to  maintain  slight  traction  and  prevent 
retraction.  Each  day  a  little  more  of  the  worm  may  be 
wound  on  the  stick.  Another  method  is  the  injection  into 
the  worm  as  soon  as  it  is  recognised,  or  into  several  spots 
around  it,  of  corrosive  sublimate  solution  (i  in  1,000). 

5.  ARACHNIDA 

AcARus  ScABiEi  (Sarcoptes  Hominis,  Itch  Mite). 

This  acarus  is  a  small  animal,  somewhat  like  a  tortoise  in 
shape,  and  just  visible  to  the  naked  eye.  Spines  are  present 
on  its  back.  Of  the  eight  legs  with  which  the  mature 
animal  is  furnished,  the  four  in  front  are  provided  with 
suckers.  In  the  female  all  the  four  posterior  legs  have  setae 
or  bristles,  but  in  the  male  the  two  median  posterior  legs 
have  suckers.  The  male  is  smaller  than  the  female.  The 
young  do  not  possess  the  sexually  distinctive  posterior 
median  limbs,  and  therefore  have  only  six  legs  till  they  have 
moulted  repeatedly. 

The  male  acarus  lives  on  or  near  the  surface  of  the  skin. 
The  unimpregnated  female  commonly  wanders  on  the 
surface.  The  impregnated  female  bores  into  the  skin,  and 
in  less  than  half  an  hour  takes  up  her  position  in  the  deep 
layers  of  the  epidermis.  Thereafter  she  lays  from  ten  to 
fifteen  eggs  at  the  average  rate  of  one  each  day.  Each  day 
she  burrows  a  little  further  so  as  to  leave  room  in  the  burrow 
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or  cuniculus  for  the  next  egg.  She  cannot  recede  owing  to 
the  backward  projection  of  her  dorsal  spines,  and  she  dies  in 
the  burrow  after  laying  her  eggs.  The  eggs  are  hatched 
in  about  a  fortnight,  probably  about  the  time  when  the  part 
of  the  burrow  which  they  occupy  approaches  the  free  surface 
of  the  skin.  The  larvae  burrow  into  the  skin  even  more 
deeply  than  the  impregnated  female,  and  often  cause  vesi- 
culation. 

Symptoms. — Scabies  or  Itch  is  the  skin  disease  excited  by 
Acarus  scahiei.  It  is  highly  contagious,  and  readily  passes 
from  an  affected  person  to  another  individual  occupying 
the  same  bed.  The  hand  of  a  nurse  may  transmit  it  to 
the  hips  of  a  child.  The  parasite  attacks  by  preference  skin 
which  is  delicate  in  texture  and  protected  by  clothing.  Thus 
the  skin  between  the  fingers,  the  anterior  surface  of  the 
wrist,  the  penis,  the  nipple  of  the  female,  the  lower  abdomen, 
the  thighs,  and  the  buttocks  are  favourite  places  ;  but  any 
part  may  be  involved  except  the  face  and  scalp  of  adults. 
The  eruption  is  really  an  artificial  eczema,  associated  with 
much  itching,  especially  at  night,  and  aggravated  by  the 
consequent  scratching.  The  distribution  is  symmetrical  and 
the  lesions  are  polymorphous  (papules,  vesicles,  pustules). 

Diagnosis. — The  distribution  of  the  eruption  is  often  very 
suggestive,  involving  as  it  does  the  lower  portions  of  the 
upper  limbs  and  trunk,  and  the  upper  portions  of  the  lower 
limbs.  The  presence  of  lesions  on  the  penis  or  nipple  is  also 
very  significant.  A  history  of  infection  or  of  a  possibility  of 
infection  is  frequently  obtainable.  The  burrow  or  cuniculus 
looks  somewhat  like  an  old  scratch,  and  if  a  pin  be  inserted, 
or  if  the  burrow  be  opened  up  with  a  penknife,  the  parasite 
may  itself  be  obtained  for  examination,  since  it  usually 
grasps  the  article  with  which  it  is  touched. 

Treatment. — The  usual  treatment  is  by  sulphur  in  some 
form.  Before  going  to  bed  the  patient  should  take  a  hot 
bath  to  clean  the  skin  thoroughly,  and  after  drying  the 
surface,  should  rub  in  about  an  ounce  of  sulphur  ointment, 
which  should  be  applied  to  all  parts  except  the  face  and 
scalp.  This  process  of  bathing  and  inunction  should  be 
performed  on  three  successive  nights,  after  which  the  sulphur 
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should  be  stopped  lest  a  new  artificial  eczema  be  induced. 
The  infected  clothing  must  of  course  be  changed  and 
thoroughly  washed. 

Sometimes  a  sulphur  bath  is  used  (8  ounces  of  sulphurated 
potash  in  30  gallons  of  water)  ;  it  should  be  repeated  every 
few  days  for  a  fortnight. 

McCall  Anderson  recommends  the  following  as  destructive 
to  the  acari,  soothing  to  the  skin  and  possessed  of  a  pleasant 
aroma  :  R.  styracis  liquidi,  si-  ;  adipis,  gii.  Melt  and  strain. 
Or  balsam  of  Peru  may  be  employed  in  combination  with 
twice  its  weight  of  lanolin. 

AcARUs  FoLLicuLORUM  {Demodex  folliculorum,  Steatozoon 
folliculorum,  pimple  mite)  is  a  small  arachnid  which  is  found 
in  the  sebaceous  glands  of  the  face  and  other  parts.  It  has 
eight  legs,  each  of  which  is  armed  with  three  claws.  It  is 
apparently  not  pathogenic. 

Leptus  Autumnalis  {harvest  bug  or  mower'' s  mite)  is  a  red 
parasite  which  occurs  in  the  fields  and  in  gardens,  and  may 
attach  itself  to  man  and  animals  by  its  head.  It  may  cause 
a  good  deal  of  irritation  of  the  skin. 

The  importance  of  ticks  as  transmitters  of  disease  has  been 
alluded  to  in  connection  with  relapsing  fever  (see  p.  41)  and 
piroplasmosis  (see  p.  216). 

6.  INSECTA 

Pediculus  Capitis  (Head-louse). 

This  parasite  is  met  with  only  on  the  head,  except  in  rare 
cases.  It  crawls  about  the  scalp,  and  in  this  way,  as  well  as 
by  attacking  the  skin,  gives  rise  to  itching  and  scratching. 
The  adult  louse  is  about  of  an  inch  long,  and  has  the  head, 
thorax  and  oval  abdomen  distinct.  The  head  has  two 
antennae  and  prominent  black  eyes.  The  thorax  is  furnished 
with  six  legs  armed  with  claws  for  grasping  the  hair.  The 
male  has  a  conical  penis  on  its  back.  The  female  is  larger, 
and  has  its  posterior  end  notched.  The  ova  ('nits')  are 
deposited  on  the  hairs,  and  are  hatched  in  five  days.  The 
pediculus  does  not  bite,  but  inserts  its  proboscis  into  a  follicle 
or  through  the  skin,  and  lives  by  sucking  blood  in  this  way. 
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Pediculosis  (phthiriasis)  capitis  is  most  common  in  children. 
The  serum  exuding  from  the  scratches  may  be  enough  to 
glue  the  hairs  together  into  crusts,  but  eczema  or  impetigo 
may  be  added  to  the  original  condition,  and  this  may  spread 
to  the  neck  and  ears,  and  be  associated  with  enlargement 
of  the  lymph  glands.  A  pustular  eruption  limited  to  the 
back  of  the  head  is  almost  pathognomonic  of  pediculosis 
capitis.  Plica  polonica  is  a  condition  of  firm  matting  to- 
gether of  hair,  lice,  scabs,  pus,  and  dirt,  such  as  results 
from  extreme  neglect. 

Treatment. — This  consists  in  cleaning  the  head  and  apply- 
ing a  parasiticide.  Whenever  practicable,  the  hair  should  be 
cut  as  short  as  possible,  or  the  head  may  be  shaved.  Failing 
this,  the  pediculi  may  be  killed  by  applying  carbolic  lotion 
under  a  waterproof  covering.  Thorough  combing  is  neces- 
sary to  remove  the  nits,  and  as  a  preliminary,  the  hair  may 
be  soaked  for  some  time  with  dilute  acetic  acid,  or  with  a 
solution  of  borax  or  sodium  carbonate.  A  weak  mercurial 
ointment,  or  stavesacre  ointment,  is  a  suitable  parasiticide. 

Pediculus  Corporis  (P.  Vestimenti,  Body-louse, 

Clothes-louse). 

This  species  occurs  on  the  non-hairy  parts  of  the  body. 
In  the  main  it  is  very  similar  to  the  head-louse,  but  it  is 
considerably  larger.  It  lives  in  the  folds  of  the  clothing, 
and  there  it  deposits  its  nits  or  ova,  which  are  little, 
yellowish,  somewhat  crystalline-looking  bodies.  It  specially 
favours  parts  such  as  the  shoulders  and  waist,  where  the 
garments  are  in  close  contact  with  the  body.  It  attacks 
chiefly  those  who  are  old,  debilitated  or  uncleanly  in  their 
habits. 

The  insect  does  not  bite,  but  sucks  blood  through  a  mem- 
branous tube  which  it  inserts  into  a  sweat  pore.  The  tearing 
by  the  patient's  nails  of  the  hypera^mic  follicles  which  persist 
after  the  insect  has  fed,  gives  rise  to  one  of  the  most  charac- 
teristic signs  of  Pediculosis  {phthiriasis)  corporis,  viz., 
reddish-brown  crusts,  which  are  due  to  exuded  blood.  The 
eruption,  therefore,  is  '  pruriginous.'    The  fact  that  it  is 
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absent  from  the  hands  is  enough  to  distinguish  it  from 
scabies.  The  deeply  pigmented,  harsh  and  indurated  con- 
dition of  the  skin  often  seen  in  neglected  adults,  tramps, 
and  others,  and  known  as  vagabond's  disease,  is  attributable 
largely  to  pediculi,  though  no  doubt  due  in  part  to  other 
parasites,  as  well  as  to  exposure  and  habitual  want  of  clean- 
liness. 

Treatment.— This  consists  in  personal  cleanliness,  disinfec- 
tion of  clothing,  and  the  application  of  stavesacre  ointment. 

Pediculus  Pubis   (Phthirius   Pubis  vel  Inguinalis, 

Crab-louse). 

This  louse  is  smaller  than  either  of  the  other  two  species. 
It  occurs  on  all  hairy  parts  except  the  head,  but  especially 
about  the  pubic  region.  The  body  is  broader  in  proportion 
to  its  length  than  in  the  case  of  the  head-louse,  and  the 
demarcation  between  thorax  and  abdomen  is  not  distinct. 
This  parasite  clings  to  the  root  of  the  hair,  and  its  ova  are 
also  attached  to  the  hair  close  to  the  skin. 

The  irritation  caused  by  the  insect  leads  to  itching  and 
scratching,  and  sometimes  to  a  papular  eruption.  The  faint, 
bluish,  non-elevated  spots  sometimes  observed  on  the  trunk 
and  limbs,  and  known  as  taches  bleudtres,  or  maculce  ccerulece, 
have  been  regarded  as  pathognomonic  of  the  presence  of 
PedicfUus  pubis. 

Treatment  consists  in  the  inunction  of  white  precipitate 
ointment. 

CiMEx  Lectularius  (Acanthia  Lectularia,  Common 

Bed-bug). 

This  insect  is  reddish-brown  in  colour,  and  rounded  and 
flattened  in  form.  It  has  an  offensive  smell,  which  is 
specially  noticeable  when  it  is  crushed.  It  lives  about 
bedding,  furniture,  cracks  in  the  walls,  etc.,  and  comes  out 
particularly  at  night  to  suck  blood.  The  victim  may  or  may 
not  be  conscious  of  a  slight  sting,  but  the  wound  is  soon 
followed  by  the  development  of  an  urticarious  wheal,  which 
is  distinguishable  from  that  of  ordinary  urticaria  by  the 
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presence  of  the  bite  in  the  centre.  One  insect  may  cause 
several  bites,  and  the  intense  itching  and  consequent  scratch- 
ing may  lead  to  well-marked  secondary  changes  in  the  skin. 

Treatment. — To  relieve  the  itching,  vinegar  may  be 
applied,  or  a  lotion  consisting  of  2  drachms  each  of  dilute 
hydrocyanic  acid  and  glycerin,  with  6  ounces  of  rose-water. 

PuLEX  Irritans  (Common  Flea). 

This  brownish-red  insect  bites  by  means  of  a  bristle-like 
tongue  and  two  sword-like  maxillje.  It  lays  its  eggs  on 
furniture,  clothing,  etc.  When  it  attacks  the  skin,  it  causes 
a  minute  haemorrhage  and  transient  hyperaemia.  Some 
people  are  not  inconvenienced  by  such  bites,  whilst  in  others 
urticaria  may  develop  and  give  rise  to  intense  itching  which 
causes  the  victim  to  tear  his  skin. 

In  children  freshly  admitted  to  hospital,  it  is  sometimes 
difficult  to  distinguish  between  flea-bites  and  purpura.  Quite 
recent  bites  show  a  haemorrhage  surrounded  by  a  zone  of 
hyperaemia  After  the  hyperaemia  has  passed  away,  the 
different  bites  will  be  found  to  possess  a  uniform  size.  In 
purpura  there  is  no  surrounding  hyperaemia,  and  the  spots 
are  not  exactly  alike.  Fleas  or  their  faeces  (small  brown 
specks)  may  be  found  on  the  clothing. 

Vinegar  may  be  applied  to  allay  the  itching  due  to  flea- 
bites  in  children. 

PuLEX  Penetrans  (Sand-fle^^,  Jigger,  Chigoe). 

This  is  a  small  brownish-red  parasite  which  attacks  man 
and  the  lower  animals  in  tropical  countries.  The  impreg- 
nated female  enters  the  skin  about  the  toes,  and  may  cause  a 
pricking  sensation  in  the  process.  In  the  course  of  a  week 
or  ten  days — owing,  it  is  supposed,  to  the  great  distension  of 
the  generative  organs  of  the  insect — oedema,  pustulation,  and 
occasionally  lymphangitis  ensue. 

Treatment. — The  flea  should  be  killed  and  extracted  by  a 
heated  needle,  after  which  an  antiseptic  dressing  should  be 
applied. 


INSECTA 


987 


CuLiciD^  (Gnat  Family). 

This  family  of  diptera  consists  of  the  gnats,  midges  and 
mosquitoes,  and  is  of  great  importance  because  mosquitoes 
are  the  agents  by  which  the  parasites  of  three  diseases,  viz., 
malarial  fever,  yellow  fever,  and  elephantiasis,  are  trans- 
mitted to  man.  Male  mosquitoes  are  believed  to  feed  on 
fruit  only,  but  the  females  feed  also  on  blood  which  they  suck 
from  men,  beasts  and  birds.  The  females  appear  to  require 
a  meal  of  blood  before  they  lay  their  eggs.  The  proboscis 
contains  a  number  of  sharp  stylets,  which  are  plunged  into 
the  skin.  Before  the  female  actually  sucks  up  the  blood,  she 
injects  saliva  into  the  wound  through  one  of  the  st34ets. 
The  saliva  causes  the  irritation  of  the  bite,  and  also  conveys 
the  spores  of  the  malaria  parasite. 

Of  the  hundreds  of  species  of  culicidse,  three  genera  are  of 
special  importance  :  Culex,  which  is  related  to  elephan- 
tiasis ;  Stegomyia,  which  is  related  to  yellow  fever  ;  and 
Anopheles,  which  is  related  to  malaria  and  to  elephantiasis. 

The  great  importance  of  certain  other  flies  (particularly 
species  of  Glossina)  as  transmitters  of  disease  has  been 
indicated  in  connection  with  different  varieties  of  trypano- 
somiasis (see  pp.  213,  214). 

Parasitic  Dipterous  Larv.-e. 

The  larvae  (maggots,  bots,  or  gentles)  of  certain  dipterous 
insects  are  occasionally  found  in  man,  the  condition  being 
then  known  as  myiasis.  Thus  the  larvae  of  the  bluebottle  or 
of  some  other  fly  may  be  found  infesting  wounds,  the  nose, 
ears,  etc.,  in  neglected  and  debilitated  subjects.  Such  a 
wound  is  said  to  be  '  living  '  {myiasis  vtUnerum,  nariuin,  etc.). 

In  hot  countries,  the  bot-fly  of  man  {(E  sir  us  hominis),  and 
the  bot-flies  of  cattle,  sheep,  and  deer  give  rise  to  cutaneous 
myiasis  in  man.    Subcutaneous  abscesses  are  produced. 

Another  form  of  the  infection  is  gastro-intestinal  myiasis, 
the  larvae  being  vomited,  or  evacuated  per  anum.  Cases  in 
which  larvae  belonging  to  one  or  more  species  of  anthomyia 
have  been  passed  by  the  bowel  have  been  recorded  by  Fin- 
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layson  and  R.  M.  Buchanan  of  Glasgow^  ;  but  various 
other  genera  may  be  represented.  The  infection  in  these 
instances  may  take  place  through  the  medium  of  stale 
uncooked  vegetables,  raw  meat,  drinking-water,  etc  or 
possibly  from  the  fly  depositing  its  eggs  on  the  mucous 
membrane  of  the  anus  at  the  time  of  defcecation. 

The  symptoms  which  may  be  present  in  different  cases 
include  vomiting,  diarrhoea,  abdominal  pain,  anorexia  and 
epileptiform  phenomena.  In  rare  cases  the  disease  is 
chronic,  and  associated  with  inflammatory  changes  in  the 
bowel,  and  with  severe  constitutional  disturbance. 

Treatment.— When  the  cause  of  the  symptoms  is  recog- 
nised, the  treatment  indicated  would  include  an  emetic, 
purgatives,  bitter  tonics  by  the  mouth,  and  enemata  of  salt 
solution. 


^  Trans.  Glasg.  Path,  and  Clin.  Soc,  February,  1898 
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Mediterranean  Fever  (see  p.  i68). 

While  this  work  was  passing  through  the  press  (March, 
1906),  the  Royal  Society  pubUshed  a  further  report  of  the 
Commission  appointed  by  the  Admiralty,  the  War  Ofhce, 
and  the  Civil  Government  of  Malta,  to  investigate  Mediter- 
ranean fever.  In  a  previous  report  it  was  shown  that 
Maltese  goats  are  susceptible  to  the  disease,  since  the  Micro- 
coccus melitensis  occurs  in  their  milk.  The  Maltese  obtain 
most  of  their  milk  from  goats,  and  they  use  it  uncooked,  so 
that  the  infection  of  man  by  way  of  the  alimentary  canal 
through  the  use  of  goat's  milk  is  easily  intelligible.  Indeed, 
it  is  now  regarded  as  certain  that  this  mode  of  infection  is 
largely  responsible  for  the  occurrence  of  the  disease  among 
the  population. 

It  has  further  been  determined  that  certain  species  of 
mosquito  in  Malta  act  as  carriers  of  the  microbe,  and  it  is 
highly  probable  that  these  insects  become  infected  by  biting 
infected  human  beings. 

Among  the  preventive  measures  which  are  recommended 
is  the  oiling  of  stagnant  waters  to  destroy  the  larvae  of 
mosquitoes. 
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Abasia,  866 

Abdomen,  carinated,  109 
Abiotrophy,  muscular,  874 
Abortion  in  cholera,  172  ;  in  lead- 
poisoning,  948,  950 ;  in  miliary 
fever,  219;  in  plague,  176;  in 
relapsing  fever,  42  ;  in  small-pox, 
47  ;  in  yellow  fever,  179 

Abscess,  atheromatous,  325  ;  hepa- 
tic, after  dysentery,  210  ;  ischio- 
rectal, 129;  of  liver,  536;  of  lung, 
439  ;  of  mediastinum,  458  ;  peri- 
nephric or  perinephritic,  609, 
614  ;  pulmonary,  in  pneumonia, 
73  ;  retropharyngeal,  471  ;  sub- 
phrenic, 490  ;  tropical,  537 

Abscesses,  embolic,  158  ;  in  ery- 
sipelas, 160  ;  in  glanders,  192  ; 
after  plague,  176  ;  in  typhus,  23  ; 
in  ulcerative  endocarditis,  277  ; 
after  vaccination,  51  ;  in  yellow 
fever,  179 

Acanthia  lectularia,  985 

Acarus  foUiculorum,  888,  983  ; 
scabiei,  981 

Accompaniments,  390 

Accoucheur's  hand,  821 

Acetanilide  rash,  918 

Acetic  acid,  480 

Acetone,  245,  246 

A  chorion  Schonleinii,  939 

Achylia  gastrica,  502 

Acid  dihydroxyphenylacetic,  568 

Acid  tonic  as  cause  of  headache,  838 

Acidity  of  stomach  contents,  esti- 
mation of,  477 

Acidosis  in  diabetes,  246,  251 

Acids  in  stomach,  477-480 

Acne,  916  ;  disseminata,  916  ;  in- 
durata,  916  ;  rosacea,  916  ;  se- 
bacea,  889  ;  vulgaris,  916 

Acromegaly,  870  ;  and  exophthal- 
mic goitre,  372 

Actinomycosis,  216 

Acute  febrile  albuminuria  in  scar- 
latina, 56 
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Addison's  disease,  376  ;  symp- 
toms of,  in  Hodgkin's  disease, 

Addison's  keloid,  930 
Adenia,  350 
Adenin,  221 

Adenoids,  399  ;  associated  with 
hypertrophied  tonsils,  469 

Adiposis  dolorosa,  255 

Adiposity,  254 

^gophony,  390 

Aerophagia,  500 

iEstivo-autumnal  fever,  207 

African  fever,  203  ;  East  Coast 
fever,  215  ;  lethargy,  214 

Agenesia  corticalis,  772 

Ageusia,  650 

Agglutination  test  in  dysentery, 
201  ;  in  Mediterranean  fever,  169  ; 
of  Bacillus  dyseniericB,  198  ;  of 
bacteria,  18 

Agglutinin,  18 

Agoraphobia,  860 

Agraphia,  748,  751 

Ague,  207 

Ague,  brow,  838 

Ague-cake,  206 

Air-hunger,  245  ;  in  pernicious 
anaemia,  345  ;  in  salicylate-poison- 
ing,  100 

Alar  chest,  381 

Albinism,  885 

Albumen,  tests  for,  577  ;  quantita- 
tive tests  for,  579 

Albuminuria,  577  ;  in  exophthalmic 
goitre,  372  ;  in  scarlatina,  56  ; 
in  diphtheria,  85  ;  in  acute  ne- 
phritis, 593  ;  in  amyloid  degenera- 
tion of  kidneys,  604  ;  in  erysipe- 
las, 160  ;  in  diabetes,  247  ;  in 
embolism  of  kidney,  S90  ;  in 
heart  disease,  263  ;  in  yellow 
fever,  179  ;  functional,  580  ;  sig- 
nificance of,  580 

Albumoses  in  urine,  579,  582 

Albumosuria,  582 
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Alcohol,  use  of,  in  pneumonia  yq  • 
use  of,  as  cardiac  stimulant,  yc  ' 

Alcoholism,  ;     acute.     04,  • 

chronic,  945  ;  in  typhus,  24  ' 

Aleppo  button,  211 

Alexia,  748 

Alexin,  17 

Algid  stage  of  cholera,  172 

Ahbert's  keloid,  934 

Alkaptonuria,  568 

Allantiasis,  953 

Allochiria,  626,  710 

AUoxur  bases,  221 

Alopecia,  887  ;  varieties  of,  887  •  in 
small-pox,  47  ;  in  syphihs,  145  • 
in  inherited  syphilis,  152  ;  areata,' 
887 

Amaurosis,  641;  uraemic,  587,  593 
Amaurotic  family  idiocy,  772 
Amblyopia,    641  ;    crossed,    727,  ■ 

hysterical,  854 
Amenorrhoea  in  chlorosis,  341 
Ammonia,  gaseous,  effects  of 

haling,  428 
Amnesia,  verbal,  748 
Amoeba   dy sentence,    198,    199  ; 

abscess  of  liver,  537,  538 
Amphoric  phenomena,  389 
Amyloid  degeneration  in  phthisis, 
118,   123;  in  leprosy,   142;  in 
syphilis,  149,  150  ;  of  liver,  540 
Amyotrophic  lateral  sclerosis,  715 
Amyotrophy,  peroneal  type  of,  879 
Anacrotic  pulse  tracing,  266 
Anaemia,     brickmaker's,  miner's, 
mountain,  or  tunnel,  972  ;  epi- 
demic, 971  ;  essential,  342  ;  idio- 
pathic,   342  ;    lymphatic,    350  ; 
primary,  339  ;  symptomatic,  339  ; 
pernicious,  342  ;  splenic,  354  ;  in 
Banti's  disease,  3c;5  ;  in  cancer  of 
stomach,    496  ;   in  haemophiUa, 
357  ;  after  haemorrhage,  339  ;  in 
Hodgkin's  disease,  352,  353  ;  in 
infantile  splenic  pseudoleukaemia, 
355  ;  in  osteo-arthritis,  231  ;  in 
rheumatic  fever,  95  ;  in  rheuma- 
tism of  childhood,  97  ;  in  scurvy, 
360,  361  ;  in  splenic  anaemia,  354  ; 
in  tropical  splenomegaly,  211 
Anaemia  and  spinal  sclerosis,  725 
Anaesthesia,  626  ;  dissociated,  706, 
854  ;  dolorosa,  700,  702  ;  glove, 
85s  ;  stocking,  855 
Analgesia,  626 
Anarthria,  747 
Anasarca,  588 
Anatomical  tubercle,  139 
Aneurysm,  328  ;  of  abdominal  aorta, 
334  ;  aortic,  from  atheroma,  328  ; 
arterio-venous,  335  ;  of  ascending 
aortic  arch,  332  ;  of  large  cerebral 


arteries,  803  ;  of  coeliac  axis  t^  -  • 
cylindrical,  329;  of  descending 
aorta,  333  ;  of  descending  aortic 
arch,  333  ;  fusiform,  329  ;  of 
heart,  311  ;  of  heart  in  syphilis 
146;  of  heart  in  ulcerative  endo- 
carditis, 277  ;  acute,  of  heart 
307  ;  of  intrapericardial  aorta' 
329.  332  ;  miliary,  762  ;  pressure- 
effects  of,  332  ;  of  thoracic  aorta, 

328  ;  of  transverse  aortic  arch' 
332  ;  of  physical  signs,  329  ;  pul- 
monary, in  phthisis,  118,  120- 
sacculated,  329;  of  symptoms' 

329  ;  due  to  syphilis,  328  ;  syphilis 
as  cause  of,  147  ;  varieties  of,  328  ; 
of  valve-segment  in  endocarditis' 
277 

Angina  Ludovici,  471 
Angina   pectoris,    318  ;    in  acute 
aortitis,  327  ;  in  gout,  225  ;  after 
influenza,  66  ;  vasomotoria,  319 
Angina  sine  dolore,  319 
Angioneurotic  oedema,  869 
Anguillula  intestinalis  vel  stercoralis 
957 

Anidrosis,  890 
Anjou,  Duke  of,  891 
Ankle-clonus,  627 
Ankle-drop,  672 

Ankylosis,  progressive,  of  the  spine, 
231;  from  gonorrhoeal  rheuma- 
tism, 155  ;  in  osteo-arthritis,  230, 
231,  232 

Ankjdostomiasis,  972 

Ankylostomum  duodenale,gji  ;  cause 
of  anaemia,  342 

Anopheles  and  elephantiasis,  206; 
and  malaria,  203-206 

Anorexia,  501  ;  hysterica,  855  ; 
nervosa,  855 

Amosmia,  637 

Anthomyia,  987 

Anthracosis,  433 

Anthrax,  189 

Anthropophobia,  860 

Antif ebrin  rash,  9 1 8 

Antip>Tetic  treatment  of  enteric,  38 

Antipyretics,  11 

Antipyrin  rash,  918 

Antiseptic  treatment  of  enteric,  39 

Antistreptococcic  serum,polyvalent, 
in  scarlatina,  58 

Antisubstances,  16  ;  specificity  of, 
16 

Antitoxic  serum,  17 
Antitoxin,  17  ;  rash,  918 
Antivenene,  Calmette's,  143 
Anuria,  568,  585  ;  hysterical,  855 
Aorta,  chronic  valvular  disease  of, 
in  syphilis,  147  ;  hypoplasia  of,  in 
status  lymphaticus,  356  ;  perfora- 
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tion  into  by  cancer  of  oesophagus, 
474 

Aortic  incompetence,  294  ;  stenosis, 

292  ;  stenosis,  relative,  293 
Aortitis,  acute,  327  ;  chronic,  325 
Apepsia  hysterica,  855 
Apex  beat,  256 

Aphasia,  733,  747  ^^'Z-  :  ^^^^^ 
cerebro-spinal  meningitis,  78  ;  in 
migraine,  845  ;  in  tubercular 
leptomeningitis,  no 

Aphemia,  748,  751  ;  hysterical  or 
functional,  661,  851 

AphthaR,  462  ;  epizooticae,  196 

Aphthous  fever,  196 

Apneumatosis,  426 

Apoplectiform  attacks  in  disease  of 
myocardium,  310 

Apoplexy,  745,  763,  785  ;  heat,  956  ; 
ingravescent,  763  ;  meningeal, 
685  ;  pulmonary,  425  ;  serous, 
763  ;  simple,  763 

Appendicitis,  515;  with  abscess  for- 
mation, 517  ;  acute  perforative, 
517  ;  fulminating,  517  ;  gan- 
grenous, 517  ;  relapsing,  518 

Aprosexia,  399 

Arachnida,  981 

Arborisation,  620 

Area  Celsi,  887 

Area,  motor,  731 

Argyll-Robertson  pupil,  648,  711 

Arnold  family,  318 

Arrhythmia,  323 

Arsenic,  chronic  poisoning  by,  952  ; 
rash,  918 

Arterial  tension,  increase  of,  in 
kidney  disease,  58 

Arteries,  calcareous  infiltration  of, 
327  ;  cerebral,  diseases  of,  773  ; 
cerebral,  syphilitic  disease  of, 
147  ;  coronary,  syphilitic  disease 
of,  146  ;  coronary,  in  angina  pec- 
toris, 318  ;  degeneration  of,  in 
chronic  interstitial  nephritis,  600, 
601  ;  fatty  degeneration  of,  326  ; 
diseases  of,  323  ;  hypertrophy  of, 
323  ;  hypertrophy  of,  in  chronic 
interstitial  nephritis,  600,  601  ;  in 
chronic  parenchymatous  neph- 
ritis, 597  ;  aneurysms  of  large 
cerebral,  803  ;  syphilitic  disease 
of  cerebral,  149  ;  tuberculosis  of, 
1 1 1 

Arterio-capillary  fibrosis,  601 
Arteriorsclerosis,  324  ;  and  granular 

kidney,  599 
Arterio- venous  aneurysm,  335 
Arthritic  muscular  atrophy,  880 
Arthritis  after  antitoxin,  87  ;  after 
enteric,  34  ;  chronic  rheumatic, 
229  ;   in   cerebro-spinal  menin- 


gitis, 78  ;  in  dengue,  183  ;  in 
dysentery,  201  ;  in  glanders,  192  ; 
in  gonorrhoea,  1 5  5  I  in  gout,  220, 
223,  224;  in  haemophilia,  357; 
in  Henoch's  purpura,  360  ;  in 
Mediterranean  fever,  169  ;  in 
mumps,  92  ;  in  osteo-arthritis, 
229,  230;  in  pyaemia,  158;  in 
rheumatic  fever,  95  ;  in  chronic 
rheumatism,  227  ;  in  scarlatina, 
56  ;  in  ulcerative  endocarditis, 
278  ;  in  verruga,  187  ;  deformans, 
229  ;  nodosa,  229  ;  rheumatoid, 
229 

Arthropathy  in  syringomyelia,  707  ; 
in  tabes,  712; 

Articulation,  disorders  of,  746,  747  ; 
defects  of,  in  insular  sclerosis,  y%% 

Ascaris  lumbricoides,  969 

Ascites,  557  ;  in  alcoholic  cirrhosis, 
533.  534  ;  in  Ban ti's  disease,  355  ; 
in  cancer  of  stomach,  496  ;  in 
mitral  stenosis,  289  ;  in  perihepa- 
titis, 545  ;  chylous,  558 

Asphyxia,  local,  866 

Aspiration-pneumonia,  428,  431  ;  in 
gangrene  of  lung,  438  ;  in  noma, 
462 

Associated    movement    in  hemi- 
plegia, 755 
Asthenia  in  enteritis  of  children, 

509 

Asthenopia,  861 

Asthma,  bronchial,  417  ;  cardiac, 

259  ;  hay,  398  ;  spasmodic,  417  ; 

crystals,  418  ;  in  adenoids,  399  ; 

in  gout,  225  ;  in  enlargement  of 

tonsils,  469 
Astasia-abasia,  852,  866 
Ataxy,  624  ;  aisenical,  952  ;  family, 

723  ;  Friedreich's,  723  ;  heredi- 
tary, 723  ;  hereditary  cerebellar, 

724  ;  hysterical,  852  ;  locomotor, 
708 

Atelectasis,  427 

Atheroma,  324  ;  cause  of  aortic 
aneurysm,  328  ;  of  cerebral  ar- 
teries, 773  ;  of  coronary  arteries, 
307  ;  of  pulmonary  artery,  283  ; 
in  diabetes,  241  ;  from  syphilis, 
147  ;  results  of,  325 

Athetosis,  734,  760,  781,  800  ; 
bilateral,  771 

Athyrea,  365 

Atrophia  cutis,  885  ;  nervosa,  855 
Atrophodermia  pigmentosa,  930 
Atrophy  of  face,  869  ;  Leber's,  641  ; 
acute  yellow,  of  liver,  529  ;  idio- 
pathic muscular,  874  ;  muscular, 
arthritic,  880  ;  muscular,  facio- 
scapulo-humeral  type,  879  ;  mus- 
cular, infantile  type,  S79  ;  mus- 
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cular,  juvenile  type,  878  ;  mus- 
cular, from  lead,  949  ;  muscular, 
neui-al  or  neuritic,  879  ;  muscular, 
peroneal  type,  879  ;  progressive 
muscular,  715  ;  chronic  spinal 
muscular,  715  ;  muscular,  in 
chronic  meningitis,  683  ;  mus- 
cular in  syringomyelia,  706  ; 
optic,  640  ;  of  skin,  885 

Auditives  and  visuals,  751 

Aura  asthmatica,  418 

Aurae  in  epilepsy,  830 

Auscultatory  percussion,  476 

Avenoliths,  520 

Axon,  620 

Azotorrhoea,  553 

Babinski's  sign,  628 

Baccelli's  sign,  447,  452 

Bacilli,  acid-fast,  102 

Bacillus    in    gastro-duodenitis  of 
beri-beri,  184 

Bacillus  anthyacis,  189 ;  in  endo- 
carditis, 274  ;  botiilinns,  953  ; 
coli  communis,  40  ;  coli  communis 
iu  appendicitis,  515  ;  coli  com- 
munis as  cause  of  gall-stones, 
549  ;  coli  communis  in  abscess  of 
liver,  537  ;  coli  communis  in  acute 
general  peritonitis,  559  ;  coli  com- 
munis in  pyelitis,  611  ;  comma, 
170  ;  diphtheria,  81  ;  diphtheria 
in  broncho  -  pneumonia,  429  ; 
diphtheria  in  endocarditis,  274; 
dysentericB,  198  ;  dysenteries,  ag- 
glutination of,  198  ;  Eberth's,  26  ; 
foetidus  ozcencB,  397  ;  Friedlander's, 
in  broncho-pneumonia,  429  ;  of 
influenza,  64  ;  Klebs-Lofiier,  81  ; 
leprcs,  140  ;  mallei,  191  ;  pestis, 
174  ;  prodigiosus,  161  ;  of  tetanus, 
163  ;  of  tuberculosis,  loi  ;  of 
tuberculosis,  staining  of,  in  spu- 
tum, ID  I  ;  of  tuberculosis,  in  em- 
pyema, 452  ;  of  tuberculosis,  in 
endocarditis,  274,  276  ;  of  tuber- 
culosis, in  acute  general  peri- 
tonitis, 559  ;  of  tuberculosis,  in 
pleurisy,  442,  444,  453  ;  of  tuber- 
ciilosis,  in  pyelitis,  611  ;  of  tuber- 
culosis, in  sputum,  10 1,  115,  116, 
120  ;  typhosus,  26  ;  typhosus  in 
endocarditis,  274,  276  ;  typhosus 
in  cerebro-spinal  meningitis,  77  ; 
typhosus,  in  pyelitis,  611  ;  of  ver- 
ruga, 186 

Bactericidal  agency,  17 

Bacteriolytic  agency,  17 

Baker's  itch,  896 

Balantidium  coli,  957 

Baldness,  887  ;  after  erysipelas,  161 

Banti's  disease,  355 


Banting's  diet  for  obesity,  254 
Barlow's  disease,  362 
Basedow's  disease,  370 
Bases,  purin,  221 
Basophile,  338 
Bazin's  disease,  895 
Bed-bug,  985  ;  in  relapsing  fever. 
41 

Bedsore,  acute,  759,  764 
Bedsores  in  typhus,  23 
Beef  (unarmed)  tapeworm,  961 
Beer-drinking,  effect,  of,  on  heart, 
304 

Beer-poisoning,  953 

Belladonna  rash,  918 

Bell-sound,  389 

Bell's  paralysis,  652 

Bence-Jones's  albumose  or  proteid, 
582 

Bends,  698 
j  Bennett,  Professor  J.  H.,  801 

Beri-beri,  184  ;  varieties  of,  185 

Bile,  tests  for,  527 
'  Bile-duct,  obstruction  of  common, 
547 

Bile-ducts,  cancer  of,  548  ;  congeni- 
tal obliteration  of,  547  ;  simple 
catarrh  of,  545 
Bilharzia  hcrmatobia,  959 
Biliary  passages,  diseases  of,  545 
Bilious  attack,  484  ;  remittent  fever, 
207 

Biliousness,  484 

Bilirubin-calcium,  549 

Birth  paralysis,  666 

Black  Death,  176  ;  jaundice,  527, 
543  ;  vomit,  179 

Blackhead,  888 

Black-water  fever,  208 

Bladder,  hypertrophy  of,  in  dia- 
betes, 241  ;  hypertrophy  of,  in 
diabetes  insipidus,  252  ;  tubercu- 
losis of,  130 

Bladder- worm,  961 

Blasts,  204 

Blebs,  882 

Bleeders,  357 

Bleeding  in  pneumonia,  75 
Blepharitis,  marginal,  900 
[  Blepharospasm,  656 
i  Blindness  in  posterior  basic  menin- 
j      gitis,  180  ;  in  small-pox,  47 
I  Blood,  the,  336  ;  coagulability  of, 
in  haemophilia,  357  ;  crises,  344; 
diabetic,    tests    for,    248  ;  in 
chlorosis,     340  ;    in  Hodgkin's 
disease,  353  ;  in  infantile  splenic 
pseudoleuksemia,   355  ;  in  lym- 
phatic leucocythajmia,   349  ;  in 
medullary  leucocythsemia,  348  ; 
in  pernicious  ana2mia,   344  '<  }^ 
scurvy,  361  ;  in  splenic  anaemia, 
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355  ;  in  urine,  tests  for,   582  ; 

uric  acid  in,  223 
Blood-plates  in  phthisis,  121 
Blood-poisoning,  156 
Bloodvessels,  fatty  degeneration  of, 

in  pernicious  anaemia,  343 
Blue  disease,  300 
Boas' s  reagent,  479 
Bockhart's  impetigo,  902 
Body-louse,  984 
Boil,  Delhi,  211 

Boils  after  dengue,  183  ;  in  diabetes, 

247  ;  in  small-pox,  47 
Bone-marrow  in   enteric,    28  ;  in 

lymphatic  leucocythaemia,  348  ; 

in  medullary  leucocythaemia,  347  ; 

in  pernicious  aneemia,   343  ;  in 

status  lymphaticus,  356 
Bone,  necrosis  of,  in  actinomycosis, 

217 

Bones  in  fragilitas  ossium,  238  ;  in 

molUties  ossium,  237  ;  in  rickets, 

234,  23s 
Borax  rash,  918 
Borborygmi,  500,  508 
Bothriocephalus    latus,    337,    962  ; 

cause  of  anaemia,  342 
Bottger's  test,  242 
Botulism,  953 
Bowels,  looseness  of,  503 
Bow-leg,  236 
/3-oxybutyric  acid,  245 
Bradycardia,  322  ;  after  enteric,  33  ; 

after  influenza,  66  ;  in  jaundice, 

528 

Brain,  abscess  of,  791  ;  abscess  of, 
in  actinomycosis,  218  ;  in  bron- 
chiectasis, 416  ;  dropsy  of,  786  ; 
inflammation  of,  789  ;  lesions  of, 
in  diabetes,  240  ;  scrofulous 
tumour  of,  131  ;  solitary  tubercle 
of,  131  ;  syphilitic  disease  of,  149  ; 
thrombi  of  malarial  parasites  in, 
208  ;  tubercular  tumour  of,  131 

Break-bone  fever,  182 

Breakfast,  test,  477 

Breast-pang,  318 

Breast-speech,  390 

Breathing,  grouped,  260  ;  periodic, 
259  ;  tidal,  259 

Breath-sound,  387  ;  amphoric,  389  ; 
bronchial,  388  ;  cavernous,  388  ; 
cog-wheel,  388  ;  interrupted,  388  ; 
jerky,  388  ;  tubular,  389  ;  puerile, 
388  ;  vesicular,  387  ;  wavy,  388 

Bremer's  test,  249 

Brickdust  deposit,  574 

Bricklayer's  itch,  896 

Bright,  granulations  of,  600 

Bright's  disease,  591  ;  acute,  592  ; 
chronic,  after  dysentery,  201  ; 
varieties  of,  591 


Broad  bent's  law,  754 
Bromide  rash,  918 
Bromidrosis,  891 

Bronchi,  dilatation  of,  41 5  ;  obstruc- 
tion of,  421  ;  syphilis  of,  148  ; 
tuberculosis  of,  114 

Bronchial  glands,  tuberculosis  of, 
135  ;  as  cause  of  phthisis,  117 

Bronchiectasis,  415  ;  after  influ- 
enza, 66;  in  phthisis,  118;  in 
chronic  interstitial  pneumonia, 
432 

Bronchiolitis  in  asthma,  418 
Bronchitis,  acute,  408  ;  capillary, 

411  ;  in  measles,  61  ;  capillary, 
in  pertussis,  90;  chronic,  411  ; 
chronic,  in  emphysema,  436  ; 
croupous,  413  ;  dry,  412  ; 
fibrinous,  413  ;  foetid,  412  ;  mem- 
branous, 41 3  ;  plastic,  413  ;  putrid, 

412  ;  in  enteric,  32  ;  in  influenza, 
66  ;  in  multiple  neuritis,  635  ;  in 
pneumonia,  73  ;  in  chronic  inter- 
stitial nephritis,  602  ;  in  per- 
tussis, 90  ;  in  relapsing  fever,  42  ; 
in  rickets,  236  ;  in  scarlatina,  57  ; 
in  small-pox,  47  ;  in  typhus,  23 

Bronchocele,  368 

Bronchophony,  389 

Broncho-pneumonia,  428  ;  acute 
tubercular,  115  ;  chronic,  431  ; 
in  cancer  of  oesophagus,  474  ;  in 
diabetes,  241,  247  ;  in  enteritis 
of  children,  509  ;  in  measles,  61  ; 
in  pertussis,  90  ;  in  small-pox, 
47 

Bronchorrhoea,  412 

Bronchus,    compression    of,    421  ; 

foreign  body  in,  421  ;  stricture 

of,  421 
Bronzed  diabetes,  248 
Bronzed  skin  disease,  376 
Brood-capsules,  965 
Brow  ague,  838 

Brown- Sequard's  paralysis,  681 
Browne,  Sir  Thomas,  and  malaria, 
203 

Bruce,  King  Robert,  141 
Bruce,   Micrococcus   melitensis  of 
168 

Bruit  d'airain,  389  ;  de  diable,  341  ; 

de  pot  fele,  122 
Bubo,   scarlatinal,   56  ;  S5rphilitic, 

145 

Buboes  in  plague,  175 
Bubonic  pest,  or  plague,  174 
Bulimia,  501 

Bullae,  882  ;  in  erysipelas,  160 
Bullock's  heart,  305 
Button,  Aleppo,  211 
Bunion,  925 
Butyric  acid,  4?o 
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Cachexia,  malarial,  207,  209 ;  miner's 
972  ;  saturnine,  948  ;  strumipriva, 
368  ;  tropical,  21 1 

Caisson  disease,  697 

Calculus,  intestinal,  520  ;  in  gout, 
225  ;  in  kidney,  607 

Calf-lymph,  glycerinated,  51 

Callosity,  926 

Cancer,  green,  350 

Cancroid,  934 

Cancrum  oris,  462  ;  in  measles,  61 
Canities,  888 

Carbuncles  in  diabetes,  247 
Cardiac  stimulants,  25 
Cardialgia,  482 

Cardio-vascular  changes  in  kidney 
disease,  588 

Carphology,  22 

Carpo-pedal  spasms,  835 

Casts,  of  bronchi,  414  ;  in  diph- 
theria, 84;  of  intestine,  513; 
tracheal,  in  diphtheria,  84 

Catalepsy,  850 

Cataract  in  diabetes,  247 

Catarrh,  autumnal,  397  ;  acute 
bronchial,  408  ;  chronic  bronchial, 
411  ;  of  digestive  tract  in  alco- 
holic cirrhosis,  533  ;  dry,  412  ; 
epidemic,  64  ;  chronic  laryngeal, 
403  ;  acute  gastric,  484  ;  chronic 
gastric,  487  ;  acute  nasal,  395  ; 
chronic  nasal,  396  ;  nasal,  in 
enlargement  of  tonsils,  469  ; 
acute  naso  -  pharyngeal,  395  ; 
chronic  pituitous,  412  ;  summer, 

397  ^ 
Catarrhs  m  adenoids,  399 
Cauda  equina,  tumours  of,  703 
Cauliflower  excrescence,  927 
Cavities  in  phthisis,  118;  healed, 

118 

Cayenne  pepper  deposit,  573 

CelluUtis  in  erysipelas,  160  ;  laryn- 
geal, 402  ;  submaxillary,  471 

Centres,  cerebral,  731  et  seq. 

Cephalic  cry,  109 

Cercomonas  hominis,  957 

Cerebellum,  abscess  of,  793  ;  after 
scarlatina,  56  ;  tubercular  tumour 
of,  132  ;  tumours  of,  800 

Cerebral  abscess,  791  ;  pulmonal, 
792  ;  after  scarlatina,  56  ;  arteries, 
syphiUtic  disease  of,  147  ;  rheu- 
matism, 98 

Cerebritis,  789 

Cerebro-spinal  fever,  76  ;  menm- 
gitis,  abortive  type,  78  ;  chrome 
type,  78  ;  epidemic,  76 
Cerebrum,  tubercular  tumour  of,  1 32 
Cervical  adenitis  in  and  after  scar- 
latina, 57  ;  glands,  tuberculosis 
of.  135 


Cestoda,  960 
Chalicosis,  434 
Chalk-stones,  223 

Chancre,  erratic,  144  ;  extragenital, 
144  ;  hard,  144  ;  Hunterian,  144  ; 
indurated,  144 
Charcot's  joint  disease,  712 
Charcot-Leyden  crystals,  393  ;  in 
abscess  of  liver,  538  ;  in  acute 
yellow  atrophy,  530  ;  in  asthma, 
418;  in  medullary  leucocythaemia, 

349 

Cheiro-kinaesthetic  centre,  749 
Cheiropompholyx,  924 
Cheloid,  934 

Chest,  barrel-shaped,  382  ;  defor- 
mities of,  in  adenoids,  399  ; 
emphysematous,  382  ;  fiddle- 
shaped,  382  ;  rickety,  235,  382  ; 
transverse  constriction  of,  382 
I  Cheyne-Stokes  respiration,  259,  659 
I  Chiasm,  optic,  638 

Chicken-pox,  52 

Chickpea-poisoning,  955 

Chin-cough,  88 

Chigoe,  986 

Chilblain,  892 

Child -crowing,  404 

Chloasma,  886 

Chloral  hydrate  rash,  918 

Chlorides  in  urine,  574  ;  in  pneu- 
monia, 70 

Chloroma,  350 

Chlorosis,    339  ;    Egyptian,    972  ; 

tropical,  972  ;  and  obesity,  254  ; 
Cholangitis,  simple  catarrhal,  545  ; 

infective,  546  ;  from  gall-stones, 

551 

Cholecystitis,  catarrhal,  548  ;  infec- 
tive, 548  ;  after  enteric,  34 

Cholelithiasis,  549 

Cholera,  Asiatic,  170  ;  British,  150  ; 
epidemic,  170;  infantum,  511; 
nostras,  510;  sicca,  172;  spora- 
dic, 510;  from  laboratory  cul- 
tures, 171 

Cholerine,  172 

Choluria,  576 

Chorea,    804  ;    adult,    809  ;  con- 
genital,   808  ;    electrical,    810  ; 
•  habit,  812  ;  hereditary  progres- 
sive,   809  ;   Huntington's,   809  ; 
insaniens,  807  ;  limp,  806  ;  major, 
804  ;  minor,  804  ;  maniacal,  80;  ; 
mollis,  806  ;  paralytic,  806  ;  post- 
i      hemiplegic,  760,  781  ;  senile,  810  ; 
j      spastic,  806  ;  Sydenham's,  804  ; 
as   a   rheumatic  manifestation, 
97  ;  in  scarlatina,  57 
Choroiditis,  disseminated,  in  syphi- 
lis,   145  ;    disseminated,   in  in- 
herited syphilis,  154 
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Chromidrosis,  891 

Chromogens,  566 

Chvostek's  sign,  822 

Chyluria,  977 

Cicatrices,  882 

Cimex  lectularius,  985 

Cinchona  rash,  918 

Circum-oral  pallor  in  scarlet  fever, 

Cirrhosis,  531  ;  alcoholic,  532  ; 
diabetic,  248  ;  common,  atrophic, 
multilobular,  or  portal,  532  ; 
fatty,  532  ;  hypertrophic,  535  ; 
hypertrophic  biliary,  535  ;  inter- 
cellular, 153,  535  ;  intralobular, 
535  ;  monocellular,  153  ;  uni- 
lobular,  535  ;  pericellular,  155  ; 
of  liver  in  bronzed  diabetes,  248  ; 
in  inherited  syphilis,  153  ;  of 
pancreas  in  bronzed  diabetes, 
248  ;  pulmonary,  in  pneumonia, 
73  ;  ventriculi,  487 

Clasp-knife  rigidity,  719 

Claustrophobia,  860 

Claviceps  purpurea,  954 

Clavus,  925  ;  hystericus,  853 

Clawfoot,  672 

Claw-hand,  670,  717  ;  in  syringo- 
myelia, 707 

Clonus,  627 

Clothes-louse,  984 

Clubbing  of  fingers  in  heart  disease, 
262  ;  in  congenital  heart  disease, 
301 

Clubfoot  in  peroneal  type  of  mus- 
cular atrophy,  880  ;  tabid,  712 
Coccidiosis,  957 
Coccidium  oviforme,  957 
Coccygodynia,  840 
Coffm-lid  crystals,  575 
Coin-sound,  389 

Cold,  June,  397  ;  rose,  397  ;  in  the 

chest,  408  ;  in  the  head,  395 
Cold-bath  treatment  of  enteric,  38 
Coleridge,  946 
Coley's  fluid,  161 

Colic,  appendicular,  517  ;  biliary, 
gall-stone,  or  hepatic,  550;  he- 
patic, after  reduction  cure,  255  ; 
intestinal,  507  ;  lead  (painter's 
or  saturnine),  948  ;  mucous,  513  ; 
renal,  608  ;  in  tuberculosis  of 
kidney  or  ureter,  1 30  ; 

Colitis,  membranous,  in  pneumonia, 
73  ;  mucous,  513  ;  simple  ulcera- 
tive, 512 

Collapse  in  acute  broncho-pneu- 
monic phthisis,  116  ;  in  enteritis 
of  children,  509 

Collapsing  pulse,  264 

Collar-neck  in  scarlatina,  56 

Collateral  paralysis,  758 


Collaterals,  620 

Colles's  law,  144 

Colliquative  diarrhoea,  503 

Colon,  obstruction  of,  in  malignant 

disease  of  kidney,  618 
Colour  index,  337 

Coma  in  acute  yellow  atrophy,  5  30  ; 

in  cerebro-spinal  meningitis,  79  ; 

in    diabetes,    245,    246,    251  ; 

uraemic,  587  ;  vigil,  22 
Comedo,  888 
Comma  bacillus,  170 
Complement,  17 

Complexion,   earthy,   in  inherited 

syphilis,  154 
Compressed-air  illness,  697 
1  Concretions,  faecal,  in  appendicitis, 

I  517 

,  Condyloma,  145  ;  in  inherited  syphi- 
lis, 152 

Congenital  heart  disease,  299 
Conjugate  movement  of  eyes,  642, 

646  ;  paralysis  of,  647 
Conjunctivitis,    gonorrhceal,  154; 

in  small-pox,  46 
Consonating  rales,  391 
Constipation,  504;  in  chlorosis,  341 ; 

after  reduction  cures,  255 
Consumption,  114;  galloping,  116; 

of  the  bowels,   133  ;  of  throat, 

112  ;  of  windpipe,  112 
Contagion,  moral,  in  hysteria,  848 
Contracture,  624  ;  hysterical,  850  ; 

nurse's,  820  ;  after  facial  paraly- 
sis, 653 

Convalescence  from  fevers,  14 

Convulsions,  624  ;  dentition,  827, 
835  ;  hysterical,  852  ;  hy steroid, 
853  ;  infantile,  835  ;  salaam,  813  ; 
in  acute  yellow  atrophy,  530  ; 
recurring,  in  cerebro  -  spinal 
meningitis,  79  ;  in  congenital 
heart  disease,  301  ;  in  rickets, 
236  ;  in  scarlet  fever,  54  ;  in 
siriasis,  956  ;  in  uraemia,  587  ; 
in  whooping-cough,  90 

Copaiba  rash,  918 

Coprolalia,  812 

Coproliths,  517,  520 

Cor  adiposum,  308  ;  bovinum,  294 

Cord,  spinal  {see  Spinal  cord) 

Cords,  vocal,  palsy  of,  in  aneurysm, 
332  ;  tumours  of,  406 

Corn,  925  ;  soft,  926 

Corn-cures,  926 

Cornea,  ground-glass,  153  ;  ulcera- 
tion of,  after  cholera,  172  ;  in 
small-pox,  46 

Corona  veneris,  145 

Coronary  arteries,  results  of  disease 
of,  307  ;  in  angina  pectoris,  318  ; 
syphilis  of,  146,  147 
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Corpulence,  254 

Corpuscles,  red,  336  ;  nucleated, 
337  ;  white,  337 

Corrigan's  pulse,  264 

Coryza,  acute,  395  ;  chronic,  396  ; 
foetid,  396  ;  in  cerebro-spinal 
meningitis,  78  ;  in  influenza,  66 

Costiveness,  504 

Cough,  barking,  of  puberty,  855  ; 

brassy,  662  ;  imperfect,  662  ;  in 

abscess  of  liver,  538 
Coup  de  soleil,  956 
Courvoisier's  law,  554 
Cow-pox,  49  ;  casual,  49 
Crab-louse,  985 
Cracked-pot  sound,  122,  387 
Cramp  due  to  various  occupations, 

823  ;  gastric,  500  ;  mimic,  655  ; 

writer's,  823 
Cranio-tabes,   in  rickets,   235  ;  in 

inherited  syphilis,  152 
Crepitant  rales,  391 
Crepitus  in  pneumonia,  71  ;  redux, 

391  ;  redux,  in  pneumonia,  72 
Crescent-shaped  bodies  in  malaria, 

205 

Cretinism,  367  ;  and  goitre,  368 
Crises,  blood,  344  ;  of  Dietl,  619  ; 

visceral,  712 
Crisis,  6 

Cromwell,  Oliver,  203 

Crossway,  sensory,  734 

Croup,  84  ;  false,  405  ;  membranous, 

81,  84  ;  spasmodic,  405  ;  spurious, 

405 

Cruciform  or  crucifixion  attitude, 
832,  852 

Crusts,  883 

Crutch  palsies,  668 

Cry,  cephalic  or  hydrocephalic,  109, 
740,  798  ;  in  acromegaly,  871 

Cryoscopy,  569 

Cryptogenetic  septicaemia,  157 

Cyanosis,  local,  866  ;  in  chronic 
polycythfemia  with  enlarged 
spleen,  355  ;  in  congenital  heart 
disease,  300  ;  in  heart  disease, 
262  ;  in  tuberculosis,  108 

Cyclaster  scarlatinalis,  53 

Cycloplegia,  648 

Cyclops,  981 

Cylindroids,  585 

Cynanche  tonsillaris,  467 

Cynobex,  855 

Cyrtometer,  381 

Cysticercus  celluloses,  961,  964 

Cystin,  576,  607 

Cystitis  after  enteric,  34 

Cytase,  19 

Cytodiagnosis  of  pleural  effusions, 
448 

Cyioryctes  variola,  43 


Cubebs  rash,  918 

Culex  fastigans  and  dengue,  182 

Culicidae,  987 

Cuniculus,  982 

Curschmann's  spirals,  393  ;  in 
asthma,  418 

Dandruff,  889 
Dandy  fever,  182 
Dead  fingers,  866 

Deaf-mutism  from  cerebro-spinal 
meningitis,  78 

Deafness,  656  ;  in  adenoids,  399  ; 
after  cerebro-spinal  meningitis, 
78  ;  from  posterior  basic  menin- 
gitis, 80  ;  after  scarlatina,  56  ; 
in  syphilis,  146  ;  in  inherited 
syphilis,  153;  in  chronic  en- 
largement of  tonsils,  469 

Death,  Black,  176  ;  sudden,  in 
aortic  incompetence,  294;  sudden, 
in  embolism  of  coronary  artery, 
307  ;  sudden,  in  fatty  degenera- 
tion of  heart,  309  ;  sudden,  in 
fatty  infiltration  of  heart,  309  ; 
sudden,  in  fibrous  transformation 
of  heart,  309  ;  sudden,  in  obstruc- 
tion of  pulmonary  artery,  425  ; 
sudden,  in  pleurisy  with  effusion, 
449  ;  sudden,  in  status  lym- 
phaticus,  356  ;  trance,  850 

Decubitus  acutus,  759,  764 

Defervescence  of  fevers,  14 

Degeneration,  ascending  and  de- 
scending, 677 

Delhi  boil,  211 

Delirium  in  acute  yellow  atrophy, 
530  ;  alcoholic,  943  ;  tremens,  943 
Deltoid,  palsy  of,  668 
Delusions  of  grandeur,   744,  745, 

785 

Dementia  in  typhus,  23  ;  paralytic, 
742 

Demodex  folliculorum,  888,  983 
Dendraxons,  621 
Dendrites,  620 
Dendrons,  620 
Dengue,  182 

Dental  caries  in  diabetes,  247 

Dentition  convulsions,  827,  835 

De  Quincey,  946 

Dercum's  disease,  255 

Derbyshire  neck,  368 

Dermatitis  contusiformis,  893  ;  ex- 
foliativa, 911  ;  exfoliativa  epi- 
demica,  913  ;  exfoliativa  neona- 
torum, 911  ;  medicamentosa,  918; 
herpetiformis,  908  ;  seborrhccic, 
901 

Dermatomyositis,  873 
Dermatosclerosis,  929 
Dermography,  903 
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Desquamation,  varieties  of,  882 
Deviation,  conjugate,  of  eyes,  646  ; 

primary,  644  ;  secondary,  643 
Dextrose,  241 

Diabetes,  bronzed,  248,  553  ;  in- 
sipidus, 252  ;  mellitus,  238  ;  phos- 
phatic,  575  ;  varieties  of,  247 

Diabetic  blood,  tests  for,  248  ; 
puncture,  253 

Diacetic  acid,  245 

Diaphragm,  paralysis  of,  665  ; 
paralysis  of,  in  multiple  neuritis, 

Diarrhoea,  503  ;  resulting  from  con- 
stipation, 505  ;  in  erysipelas,  160  ; 
in  influenza,  66  ;  in  chronic  ne- 
phritis, 602  ;  in  phthisis,  123  ;  in 
relapsing  fever,  42  ;  in  sapra;mia, 
156;  in  septicaemia,  157;  in 
uraemia,  587  ;  in  yellow  fever, 
179;  choleraic,  510;  dyspeptic, 
509  ;  infantile,  509  ;  tubular,  513  ; 

Diathesis,  haemorrhagic,  357  ;  oxalic 
acid,  575 

Diazobenzol  reaction,  33 

Dicrotism,  263,  267 

Dietl's  crises,  619 

Digitalis  rash,  918 

Digitorum  nodi,  232 

Dinner,  test,  477 

Disease,  Bazin's,  895  ;  Caisson,  697  ; 
Dubini's,  810  ;  fish-skin,  928  ; 
foot-and-mouth,  196  ;  Gilles  de 
la  Tourette's,  812  ;  hidebound, 
929  ;  Kaposi's,  930  ;  Little's,  769  ; 
Morvan's,  708  ;  Parkinson's,  814  ; 
Quincke's,  904 ;  Quinquaud's, 
924  ;  Raynaud's,  866  ;  Ritter's, 
911 ;  Schonlein's,  894;  Thomsen's, 
872  ;  vagabond's,  985  ;  Weil's, 
t8i  ;  wool-sorter's,  189 

Distomum  hcBmatobium,  959  ;  hepa- 
ticum,  958  ;  lanceolatum,  958  ; 
pulmonale,  958  ;  ringeri,  958  ; 
sinense,  958 

Dittrich's  plugs,  416 

Diver's  paralysis,  697 

Diverticula  of  oesophagus,  474 

Dochmius  duodenalis,  971 

Dourine,  213 

Diphtheria,  81  ;  antitoxic  serum, 

86  ;   bacillus,   81  ;   faucial,   83  ; 

laryngeal,  84  ;  nasal,  84  ;  varieties 

of,  83  ;  of  wounds,  84 
Diplegia,  cerebral  or  spastic,  769  ; 

choreic,  771  ;  facial,  652 
Diplococcus  coryzcB,  395  ;  intracellu- 

laris  meningitidis,  76  ;  of  Still  in 

posterior  basic  meningitis,  80  ; 

pneumonicB ,  67 
Diplopia,  643-655 
Dracontiasis,  980 


Dracunculus  medinensis,  980 

Dreamy  mental  state,  830 

Dropsy  in  beri-beri,  184,  185  ;  in 
cancer  of  liver,  542  ;  in  heart 
disease,  262  ;  in  kidney  disease, 
588  ;  of  peritoneum,  557  ;  acute 
renal,  593 

Drug  eruptions,  918 

Drug-tests  of  renal  excretory  power, 
572 

Drunkenness  and  typhus  fever,  21 

Dubini's  disease,  810 

Duchenne-Aran  type  of  muscular 
atrophy,  715 

Duchenne-Erb  paralysis,  666 

Ductus  arteriosus  Botalli,  patency 
of,  299 

Dum-dum  fever,  211 

Duodenum  in  diabetes,  241  ;  per- 
forating ulcer  of,  515 

Duroziez's  murmur,  295 

Dysarthria,  747 

Dysentery,  197  ;  acute  specific,  198  ; 

acute   catarrhal,  198  ;  amoebic, 

198  ;  bacillary,  198  ;  chronic,  200  ; 

diphtheritic,   199  ;   in  relapsing 

fever,  42 
Dysidrosis,  924 

Dyspepsia,  481 ;  acute,  484;  chronic, 
487  ;  in  chlorosis,  341  ;  nervous, 
500  ;  in  phthisis,  122 

Dysphagia  in  aortic  aneurysm,  332  ; 
in  tuberculosis  of  larynx,  112; 
in  mediastinal  tumour,  459  ;  in 
pericarditis,  313  ;  in  small-pox, 
46 

Dyspnoea,  259,384;  hysterical,  855; 
in  paralysis  of  laryngeal  abduc- 
tors, 661  ;  in  mediastinal  tumour, 
459  ;   rhythmical,  259  ;  uraemic 
587 

Dystrophy,  muscular,  874 

Eburnation,  230 
Ecchymoses,  358,  882 
Echinococcus  hominis,  965 
Echokinesis,  812 
Echolalia,  812 

Eclampsia,  infantile,  835  ;  nutans, 

813  ;  uraemic,  587 
Ecthyma,  917 
Ectothrix,  936 

Eczema,  895  ;  intertrigo,  896  ;  liche- 
noides, 915  ;  madidans,  897  ; 
marginatum,  938,  941  ;  pilare 
faciei,  900  ;  seborrhoeic,  901  ; 
siccum,  898  ;  tarsi,  900  ;  varicose, 
896  ;  varieties  of,  897  ;  in  gout, 
225  ;  chronic  nephritis  in,  602 

Eight-day  sickness,  163 

Elastic  tissue  in  sputum,  115,  116, 
120 
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Electrical  reactions,  629 
Elementary  lesions  of  skin,  881 
Elephantiasis  arabum,  979  ;  grse- 

corum,  140  ;  nsevoid,  979 
Elephantoid  fever,  979 
Embolism,  air,  426  ;  cerebral,  773  ; 
fat,  426  ;  of  kidney,  590  ;  of  lung, 
426 ;  in  mitral  incompetence,  284 ; 
in  mitral  stenosis,  288  ;  in  ulcera- 
tive endocarditis,  277 
Emotional  movement  in  hemiplegia, 
755 

Ernphysem.a,  434;  interlobular,  434; 
interstitial,  434;  varieties  of,  435  ; 
vesicular,  434  ;  in  chronic  bron- 
chitis, 412  ;  in  broncho-pneu- 
monia, 429  ;  in  acute  broncho- 
pneumonic  phthisis,  116;  in 
pertussis,  90;  in  phthisis,  118, 
122 

Emprosthotonos  in  tetanus,  164 

Empty  bottle  note,  389 

Empyema,  451  ;  encysted,  452  ; 
loculated,  452  ;  necessitatis,  453  ; 
pulsating,  454  ;  in  enteric,  33  ; 
after  influenza,  66  ;  in  pneu- 
monia, 73  ;  in  small-pox,  47  ; 
in  scarlatina,  57 

Encephalitis,  789 

Encephalopathy,  saturnine,  949 

Endarteritis,  chronic,  324  ;  defor- 
mans, 324  ;  nodosa,  324  ;  obli- 
terans, 327  ;  obliterans  in  chronic 
nephritis,   600  ;   syphilitic,  144, 

147.  148 

Endemic  diseases,  13 

Endocarditis,  274  ;  benign,  274  ; 
chronic,  279  ;  foetal,  299  ;  gonor- 
rhoeal,  155  ;  infective,  276  ;  malig- 
nant, 276  ;  simple  acute,  274  ; 
ulcerative,  160,  276  ;  ulcerative, 
varieties  of,  278  ;  varieties  of, 
274  ;  vegetative,  274  ;  verrucosa, 
274  ;  in  diphtheria,  85  ;  after 
influenza,  66  ;  in  pneumonia,  73  ; 
in  rheumatic  fever,  95,  96 ;  in 
scarlet  fever,  54 

Endocardium,  tuberculosis  of,  1 1 1 

Endothrix,  936 

Enema  rash,  918 

Enteric,  abortive,  30  ;  febricula,  30  ; 
fever,  25  ;  fever,  '  ambulant '  or 
'  ambulatory,'  28  ;  fever,  preven- 
tive inoculation,  39 

Enteritis,  catarrhal,  507 ;  of  children, 
509  ;  croupous  or  diphtheritic, 
512  ;  membranous,  512,  513  ; 
phlegmonous,  512  ;  simple  ulcera- 
tive, 512  ;  after  cholera,  172 

Enteroliths,  520 

Enteroptosis,  525 

Eosinophiles,  337 


Eosinophilia    in  ankylostomiasis, 

972  ;  in  trichinosis,  974 
Ephelis,  885  ;  ab  igne,  886 
Ephidrosis,  890 

Epidemic  catarrh,  64  ;  diseases,  1 3  ; 

roseola,  62  ;  rose  rash,  62 
Epilepsy,   825  ;   Jacksonian,   799  ; 

major,  828  ;  minor,  829  ;  varieties 

of,  825,  826  ;  and  migraine,  844  ; 

after  rickets,  236  ;  and  rickets, 

827 

Epileptiform  attacks  in  disease  of 
myocardium,  310  ;  neuralgia,  840 

Epiphyses,  separation  of,  in  infan- 
tile scurvy,  363 

Epiphysitis  in  inherited  syphilis, 
152 

Epistaxis,  400  ;  in  acute  yellow- 
atrophy,  531  ;  in  chronic  inter- 
stitial nephritis,  602  ;  in  Hodg- 
kin's  disease,  353  ;  in  leucocy- 
thaemia,  348  ;  in  whooping-cough, 
89 

Epithelioma  of  skin,  931 
Epithelium  in  urine,  585 
Epityphlitis,  515 
Equinia,  191 
Ergotism,  954 
Erosions,  haemorrhagic,  487 
Eructatio  nervosa,  500 
Eruptive  stage  of  fevers,  14 
Erysipelas,  159;  migrans,  160;  in 

small-pox,  47  ;  after  vaccination, 

51 

Erythema,  892  ;  annulare,  893  ; 
bullosum,  893  ;  bullosum  vege- 
tans, 910  ;  circinatum,  893  ;  exu- 
dativum,  893  ;  gyratum,  893  ; 
induratum,  895  ;  iris,  893  ;  in- 
tertrigo, 892  ;  Iseve,  892  ;  mar- 
ginatum, 893  ;  multiforme,  893  ; 
multiforme,  in  pneumonia,  73  ; 
multiforme,  in  rheumatic  fever, 
97  ;  nodosum,  893  ;  papulatum, 

893  ;  papulatum,  in  rheumatic 
fever,  97  ;  paratrimma,  892  ; 
pellagrosum,  955  ;  pernio,  892  ; 
polymorphic,  893  ;  purpuric,  359, 

894  ;  simplex,  892  ;  strophulus, 
896  ;  tuberculatum,  893  ;  from 
drugs,  918,  919  ;  in  enteric, 
35  ;  in  cerebro-spinal  meningitis, 
77  ;  in  pyaemia,  158  ;  in  rheu- 
matic fever,  97  ;  in  inherited 
syphilis,  152  ;  in  uraemia,  587 

Erythrasma,  941 
Erythrocytes,  336 
Erythromelalgia,  868 
Euphoria  in  phthisis,  123 
Eustrongylus  gigas,  975 
Exanthemata,  3 
Excoriations,  882 
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Exophthalmic  goitre,  370 
Exophthalmos  in  Graves's  disease, 

370 

Expectoration,  albuminous,  after 
aspiration,  451 

Face,  hemiatrophy  of,  651 

Facial  hemiatrophy,  869  ;  par- 
alysis of,  after  scarlatina,  56 ; 
phenomenon,  822  ;  spasms,  655 

Facies  Hippocratica,  561 

Faciorscapulo-humeral  tjrpe  of  mus- 
cular atrophy,  879 

Falling  evil  or  sickness,  825 

Fallopian   tubes,    tuberculosis  of, 

131 

Farcy,  191  ;  buds,  192  ;  buttons, 
192 

Fasciola  hepatica,  958 
Fat-necrosis,  557 

Eatty  degeneration  of  heart  in 
diphtheria,  82  ;  of  kidneys  in 
diphtheria,  82 

Favus,  939  ;  of  nails,  940 

Febricula,  25 

Febris  recurrens,  40  ;  rubra,  53 
Fehling's  test,  242,  243 
Fermentation  test  for  sugar,  243, 
244 

Festination,  815 

Fever,  i  ;  cloudy  swelling  in,  10  ; 
sestivo  -  autumnal,  205,  207  ; 
African,  203  ;  African  East  Coast, 
215  ;  aphthous,  196;  bilious  re- 
mittent, 207  ;  black-water,  208  ; 
break-bone,  182;  camp,  20; 
cerebro-spinal,    76  ;  continued, 

207  ;  dandy,  182  ;  double  quar- 
tan, 205  ;  double  tertian,  205  ; 
dum-dum,  211;  elephantoid,  979  ; 
enteric,  25  ;  famine,  40  ;  gaol, 
20  ;  Gambia,  213  ;  gastric,  25  ; 
glandular,  167  ;  haemoglobinuric, 

208  ;  hay,  397  ;  heat,  955,  956  ; 
hectic  (habitual),  5  ;  hepatic  in- 
termittent, 547,  551  ;  hospital,  20; 
infantile  remittent,  25  ;  intermit- 
tent, 207  ;  irregular,  207  ;  jungle. 
203  ;  lung,  67  ;  malarial,  203  ; 
malignant,  20  ;  malignant  pur- 
puric, 76  ;  malignant  tertian,  205  ; 
Malta,  168,  989  ;  Mediterranean, 
168,989  (Appendix) ;  miliary,  218; 
morbid  anatomy  of,  10  ;  moun- 
tain, 25  ;  nature  of,  7  ;  Neapoli- 
tan, 168  ;  nervous,  25  ;  non- 
malarial  remittent,  211  ;  per- 
nicious malarial,  208  ;  petechial, 
20,  76  ;  pneumonic,  67  ;  putrid, 
20  ;  pythogenic,  25  ;  quartan, 
205  ;  quotidian,  205  ;  red-water, 
215;   relapsing,   40  ;  remittent. 


207  ;  renal  intermittent,  609  ; 
rheumatic,  93  ;  rock,  168  ;  rose, 
397  ;  secondary,  in  small-pox, 
46  ;  seven-day,  40  ;  ship,  20  ; 
simple  continued,  25  ;  spirillum, 
40 ;  splenic,  189  ;  spotted,  20, 
76,  216  ;  suppurative,  in  small- 
pox, 46  ;  symptomatic,  3  ;  ter- 
tian, 204;  Texas,  215  ;  thermic 
955.  956;  tick,  41,  216;  treat- 
ment of,  10  ;  triple  quartan,  205  ; 
trypanosoma,  213  ;  typhoid,  25  ; 
typhus,  20  ;  undulant,  168  ; 
West  African,  208  ;  yellow,  177 

Fevers,  acute  specific,  3  ;  con- 
tinued, 3  ;  eruptive,  3  ;  inter- 
mittent, 3  ;  remittent,  3 

Fibrillation,  717 

Fibroma  moUuscum,  932 

Fibrosis,  arterio-capillary,  601 

Fiddle-shaped  chest,  382 

Filaria  hancrofti,  976,  978  ;  hron- 
chialis,  975  ;  demarquayi,  gyy  ; 
diurna,  977  ;  medinensis,  980  ; 
nocturna,  976,  978,  979  ;  ozzardi, 
977  ',  Persians,  977  ;  sanguinis 
hominis,  975 

Filariasis,  977 

Fingers,  clubbing  of,  in  congenital 
heart  disease,  301  ;  in  phthisis, 
121  ;  hippocratic,  121 

Fish-poisoning,  953,  954 

Fish-skin  disease,  928 

Fissures,  882 

Fistula,  biliary,  551  ;  gastrocolic, 
from  cancer  of  stomach,  496  ; 
in  ano,  in  phthisis,  1 19,  123 

Flagella,  204 

Flat  chest,  382 

Flavour,  sense  of,  637 

Flea,  common,  986 

Flexibilitas  cerea,  850 

Flint's  murmur,  295 

Floccitation,  22 

Fluid  vein,  273 

Flukes,  958,  959 

Folliculitis,  agminate  pustular,  938  ; 

pustular,  of  beard,  924  ;  of  scalp, 

924 
Fomites,  20 
Food-poisoning,  952 
Foot-and-mouth  disease,  196 
Foot,  tabid  (tabetic),  712 
Foramen  ovale,  patency  of,  300 
Fortification  spectrum,  845 
Foul  shave,  939 
Fourth  disease,  64 
Fracture,  greenstick,  in  rickets,  236 
Fractures,  spontaneous,  712 
Fragilitas  crinium,   888  ;  ossium, 

238 

Framboesia,  187 
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Freckles,  885 

Fremitus,  hydatid,  966 

Friction,  pleuro-pericardial,  314,  392 

Gairdner's  gastric  crescent,  475 

Gall-bladder,  cancer  of,  548  ;  cancer 
of,  and  gallstones,  551  ;  em- 
pyema of,  54b  ;  simple  catarrh 
of,  548  ;  suppuration  of,  in  in- 
fective cholangitis,  547 

Gallstones,  549  ;  cause  of  intestinal 
obstruction,  551;  impaction  of, 
in  common  bile-duct,  551  ;  im- 
paction of,  in  cystic  duct,  550  ; 
after  enteric,  34 

Gambia  fever,  213 

Gametocytes,  204  ;  crescentic  forms, 
205 

Gangrene  after  cholera,  172  ;  in 
diabetes,  247  ;  of  genitals  in 
small-pox,  47  ;  of  lung,  437  ;  in 
cancer  of  oesophagus,  474  ;  in 
diabetes,  241,  247  ;  in  phthisis, 
122  ;  in  pneumonia,  73  ;  sym- 
metrical, 866  ;  in  typhus,  23 

Gangrenous  stomatitis  in  measles, 
61  ;  vulvitis  in  measles,  61 

Gasserian  ganglion,  results  of  ex- 
cision, 842 

Gastralgia,  501 

Gastrectasis,  498 

Gastric  crescent  of  Gairdner,  475 
Gastric  juice,  excessive  secretion  of, 

502  ;  subacidity  of,  502 
Gastritis,  acute,  484  ;  suppurative, 

485  ;  chronic,  487  ;  membranous, 

487  ;   phlegmonous,   485  ;  poly- 

posa,  487  ;  toxic,  486 
Gastro-colic  fistula,  496 
Gastro-duodenitis  in  beri-beri,  184, 

185 

Gastrodynia,  482,  501 

Gastro-intestinal  mucous  mem- 
brane, atrophy  of,  in  pernicious 
anaemia,  343 

Gastroptosis,  525  ;  after  reduction 
cure,  255 

Gastrorrhagia,  482 

Gerlier's  disease,  658 

German  measles,  62 

Geographical  tongue,  463 

Geophagi,  972 

Giant  urticaria,  904 

Giddiness  in  Meniere's  disease,  657 

Gilles  de  la  Tourette's  disease,  812 

Girdle  sensation,  710 

Gland  hyperplasia,  progressive  mul- 
tiple, 350 

Glanders,  191 

Glands,  lymph,  suppuration  of,  in 
plague,  176  ;  salivary,  in  mumps, 
92 


Glandular  fever,  167 

Glandular  swellings  in  typhus.  23 

Glass-pox,  52 

Glenard's  disease,  525 

Gliomatosis,  705 

Gliosis,  705 

Globus  hystericus,  852,  855 
Glomerulo-nephritis,  593  ;  in  scarlet 
fever,  54 

Glossina  morsitans,  213  ;  palpalis, 
213 

Glosso-kinaesthetic  centre,  749 
Glottis,  oedema  of,  402 
Glove  anaesthesia,  855 
Glycocine,  222 

Glycogen  in  leucocytes  in  diabetes, 
241 

Glycogenic  function  of  liver,  239 

Glycolytic  secretion  of  the  pan- 
creas, 240 

Glycosuria  in  exophthalmic  goitre, 
372  ;  in  gout,  225  ;  in  pancrea- 
titis, 240  ;  in  pertussis,  90 

Goitre,  368  ;  and  cretinism,  368  ; 
exophthalmic,  370 

Gonococcus  in  blood,  154;  in 
endocarditis,  274,  276 

Gonorrhoeal  infection,  general,  154 

Gout,  220  ;  and  obesity,  254  ;  of 
the  carbohydrate  -  eater,  239  ; 
rheumatic,  229  ;  saturnine  nr 
lead,  220  ;  varieties  of,  223 

Graefe's  symptom,  372 

Grandeur,  delusions  of,  744,  745,  785 

Granulations  of  Bright,  600 

Granuloma  fungoides,  931 

Gravel,  urinary,  608 

Graves's  disease,  37 

Green  cancer,  3^0  ;  sickness,  339 

Greenstick  fracture,  236 

Greyness  of  hair,  888 

Griffin-claw,  717 

Grinder's  rot,  434 

Grippe,  64 

Grouped  breathing,  260, 
Grub,  888 
Grutum,  889 
Guanin,  221 
Guinea-worm,  980 
Gull's  disease,  365 
Gum,  red,  915 

Gumma,    syplailitic,    146  ;  tuber- 
cular, 139 
Gutta  rosea,  916 

Habit  spasm,  812  ;  chorea,  812 
HcBmamoeha,  215  ;  malarice,  203 
Hsematemesis,  482  ;  in  acute  yellow 
atrophy,  531  ;  in  alcoholic  cirr- 
hosis, 533  ;  in  cancer  of  oesopha- 
gus, 474  ;  in  cancer  of  stomach, 
496  ;  in  gastric  ulcer,  491 
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Hsematidrosis,  891 

Haematinuria,  intermittent,  364 

Hsematochyluria,  977 

Hsematoma  of  dura  mater,  738  ;  of 
spinal  dura  mater,  683 

Haematomyelia,  699 

Haematoporphyrin,  567 

Haematoporphyrinuria,  919 

Haematorrhachis,  685 

H cematozoon  of  malarial  fever,  203 

Haematuria,  582  ;  in  cystic  disease 
of  kidneys,  616  ;  in  embolism  of 
kidney,  590 ;  in  renal  calculus, 
609  ;  in  sarcoma  of  kidney,  617  ; 
endemic,  959 

Haemic  murmurs  in  rheumatism,  9 

Hjemochromatosis,  248,  553  ; 

Hcsmocytozoa,  215 

Haemoglobin,  337 

Haemoglobinaemia,  364 

Haemoglobinuria,  363,  583  ;  epi- 
demic, 364  ;  malarial,  208  ;  par- 
oxysmal, 364  ;  symptomatic,  364  ; 
and  Raynaud's  disease,  364 

Hsemoglobinuric  fever,  208 

H  (Bmogregavina,  215,  216 

Haemopericardium,  317 

Haemophilia,  357 

Haemoptysis  in  heart  disease,  262  ; 
in  mitral  incompetence,  283  ;  in 
mitral  stenosis,  288  ;  in  phthisis, 
119;  early  and  late,  120;  en- 
demic or  parasitic,  958 

Haemorrhage,  bulbar,  767  ;  cere 
bellar,  768  ;  cerebral,  761  ;  laby- 
rinthine, 656,  657  ;  meningeal, 
765,  769  ;  pancreatic,  555  ;  into 
spinal  cord,  699  ;  into  poiis,  767  ; 
in  skin,  882  ;  ventricular,  765, 
768  ;  in  anthrax,  190  ;  in  appen- 
dicitis, 518  ;  in  acute  yellow 
atrophy,  530,  531  ;  in  beri-beri, 
185  ;  in  hypertrophic  cirrhosis, 
536  ;  after  dengue,  183  ;  in 
dysentery,  200  ;  intestinal,  in 
bacillary  dysentery,  199  ;  in 
ulcerative  endocarditis,  277  ;  in 
haemophilia,  357  ;  from  intes- 
tine, 506  ;  in  cancer  of  intestine, 
523  ;  in  jaundice,  528  ;  cerebral, 
in  chronic  kidney  disease,  601, 
602  ;  in  leucocythaemia,  347, 
348  ;  in  gangrene  of  lung,  438  ; 
infantile  meningeal,  770  ;  in 
pernicious  anaemia,  343,  344  ; 
in  plague,  175  ;  in  purpura,  358  ; 
m  pyaemia,  158;  in  relapsing 
fever,  42;  in  scurvy,  360,  361, 
362  ;  in  infantile  scurvy,  362  ; 
spinal  meningeal,  685  ;  in  splenic 
anajmia,  355  ;  in  tropical  spleno- 
megaly,   211  ;     from  stomach, 


482  ;  in  perforating  ulcer  of 
stomach,  491  ;  in  verruga,  187  ; 
in  whooping-cough,  89  ;  in  yellow 
fever,  178,  179 

Haemorrhagic  diathesis,  357 

Haemorrhoids  in  heart  disease,  262 

Haemosiderin,  343 

Haemothorax,  454 

Hallucinations  in  delirium  tremens, 
944  ;  in  hysteria,  849 

Hand,  accoucheur's,  821 

Hanot's  disease,  535 

Harrison's  sulcus,  235,  382 

Harvest-bug,  983 

Hay  asthma,  398  ;  fever,  397 

Headache  after  cerebro-spinal  men- 
ingitis, 78  ;  bilious,  blind,  ner- 
vous, paroxysmal,  or  sick,  842  ; 
congestive,  409  ;  syphilitic,  149  ; 
ursemic,  587 

Head-louse,  983 

Head  nodding,  813 

Heart,  abscess  of  wall  of,  308  ; 
acute  aneurysm  of,  307  ;  chronic 
aneurysm  of,  308  ;  aneurysm  of, 
311;  aneurysm  of,  in  syphilis, 
146  ;  brown  atrophy  of,  308  ; 
bullock's,  305  ;  defects  of  septa, 
299  ;  dilatation  of,  301,  303  ; 
disease,  congenital,  299  ;  dis- 
placement of,  in  fibroid  phthisis, 
127  ;  disturbance  of  rhythm  of, 
261  ;  fatty  degeneration  of,  308, 
309 ;  fatty  infiltration  of,  308, 
309  ;  fibroid  degeneration  of,  308  ; 
fibrous  transformation  of,  308, 
309;  hypertrophy  of,  301  ;  hypo- 
plasia of,  in  status  lymphaticus, 
356  ;  idiopathic  hypertrophy  of, 
302  ;  in  fever,  10 ;  irritable,  of 
soldiers,  305  ;  neuroses  of,  318  ; 
rapid,  322  ;  rupture  of,  307, 
310,  311;  slow,  322;  sounds,  in 
aneurysm,  330  ;  sounds,  redupli- 
cation of,  273 

Heartburn,  482 

Heat  apoplexy,  956  ;  exhaustion, 
956  ;  fever,  955,  956 

Heberden's  nodes,  232 

Hebra's  prurigo,  905 

Hedgehog  crystals,  574 

Heller's  test,  578 

Hemiachromatopia,  640 

Hemianaesthesia,  734,  800  ;  hys- 
terical, 852,  854  ;  in  migraine,  845 

Hemianopia,  638-640,  800  ;  in  mi- 
graine, 844,  845  ;  lateral,  733,  735 

Hemiatrophy  of  face,  651,  869 

Hemichorea,  806 

Hemicrania,  842 

Hemiopic  pupil  reaction  of  Wer- 
nicke, 640 
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Hemiplegia,  624,  754;  alternate, 
756,  800  ;  cerebral  spastic,  779  ; 
diagnosis  of  seat  of  lesion,  756  ; 
double,  800  ;  hysterical,  852  ; 
infantile,  779,  693  ;  post-epileptic, 
830  ;  in  enteric,  34  ;  in  heart 
disease,  263  ;  after  cerebro-spinal 
meningitis,  78  ;  in  mumps,  92  ; 
in  scarlatina,  57  ;  in  whooping- 
cough,  90 

Henoch's  purpura,  360 

Hepatic  dulness,  obliteration  of, 
560 

Hepatisation,  grey,  69  ;  red,  69 

Hepatitis,  chronic  interstitial,  531  ; 
in  3^ellow  fever,  179 

Heredity  in  rheumatic  fever,  94 

Hernia  in  cretinism,  368 

Herpes,  905  ;  circinatus  bullosus, 
908  ;  facialis,  905  ;  febrilis,  905  ; 
gestationis,  908  ;  iris,  893  ;  pro- 
genitalis,  906;  zoster,  650,  651, 
906  ;  in  influenza,  66  ;  in  cerebro- 
spinal meningitis,  77  ;  in  pneu- 
monia, 70 

Hiccough,  665  ;  hysterical,  855 

Hidebound  disease,  929 

Hippocratic  face,  561  ;  fingers,  121  ; 
succixssion  sound,  389 

Hirsuties,  888 

Hodgkin's  disease,  350 

Honey-poisoning,  952 

Horn,  cutaneous,  926 

Horse-tick,  41 

Humped  foot  in  hereditary  ataxjr, 
724 

Hunger,  663  ;  pain  in  ulcer  of  duo- 
denum, 515 

Hutchinson's  teeth,  153 

Hybrid  measles,  62  ;  scarlet  fever, 
62 

Hydatid  fremitus  or  thrill,  966 
Hydatids,  965  ;  varieties,  965 
Hydrargyria,  951 
Hydroa,  908 
Hydrocele,  chylous,  979 
Hydrocephalic  cry,  109,  740 
Hydrocephaloid,  no,  511,  779 
Hydrocephalus,  acute,  108  ;  varie- 
ties of,  786  ;  after  cerebro-spinal 
meningitis,   78  ;    from  posterior 
basic  meningitis,  80 
Hydrochinon,  567 
Hydrochloric  acid,  free,  tests  for, 
479  ;  in  cancer  of  stomach,  496, 

497 

Hydromyelia  or  hydromyelus,  702, 

Hydronephrosis,  604  ;  m  movable 
kidney,  619  ;  from  renal  cal- 
culus, 608  ;  intermittent,  605 

Hydropericardium,  317 


j  Hydroperitoneum,  557 

Hydrophobia,  194 

Hydropneumothorax,  455 
I  Hydrorrhachis  interna,  704 
j  Hydrotherapeutics  in  enteric,  38 
I  Hydrothorax,  454  ;   in  mediastinal 
tumour,  459 

Hyperacusis,  6s6  ;  in  paralysis  of 
facial  nerve,  653 

Hypersesthesia,  626  ;  auditory,  656  ; 
hysterical,  853 

Hyperalgesia,  626 

Hyperchlorhydria,  502  ;  in  chlor- 
osis, 341  ;  in  gastric  ulcer,  491 

Hyperdicrotism,  267 

Hypergeusia,  650 
'  Hyperidrosis,  890 
j  Hyperkinesis,  500 

Hypernephromata,  617 

Hyperosmia,  638 

Hyperpyrexia,  i  ;  hysterical,  856  ; 
in  pneumonia,  73,  75  ;  in  rheu- 
matic fever,  95,  98  ;  treatment 
of,  I  I 

Hyperresonance,  386 
Hyperthyrea,  371 
Hypertrichosis,  888 
Hypochondriasis,  858 
Hypophysis  cerebri  in  myxoedema, 
366 

Hypostatic  congestion  of  lungs, 
422  ;  in  enteric,  32  ;  in  typhus,  23 

Hypotonus,  711 

Hypoxanthin,  221 

Hysteria,  847  ;  major,  853  ;  minor, 
853  ;  traumatic,  863  ;  in  tuber- 
cvilar  leptomeningitis,  no 

Hystero-epilepsy,  831,  853 

Hysterogenic  spot  or  zone,  854 

Ice-cream  poisoning,  954 
Ices  as  cause  of  headache,  838 
Ichthyosis,  928  ;  varieties  of,  928 
Icterus,  526  ;  gravis,  529  ;  neona- 
torum, 529 
Ignis  sacer,  159 
Ileo-colitis,  acute,  198 
j  Iliac  phlegmon,  515 

Immune-body,  17 
!  Immunity,    15  ;   after  diphtheria, 
86  ;   after  influenza,   66  ;  after 
pertussis,  90  ;  after  pneumonia, 
68,  75  ;  after  scarlet  fever,  58  ; 
after  varicella,  53  ;  acquired,  19  ; 
active,  16  ;  natural,  19  ;  passive, 
16  ;    variation   of,    in  different 
diseases,  15 
Impetigo,   Bockhart's,  902  ;  con- 
tagiosa, 902 
!  Impotence  in  diabetes,  247 
i  Incompetence    of   cardiac  valves, 
j      281,  282  ;  relative,  281,  282 


INDEX 


1005 


Inco-ordination,  624;  in  multiple 

neuritis,  634 
Incubation  of  infectious  diseases, 

14  ;  period,  82 
Indiarubber  bottle  stomach,  487 
Indican,  566,  576  J  in  peritonitis, 

561 

Indigestion,  481 
Indigo-carmine  test,  573 
Indigo  blue,  566 
Indol,  566 

Infantile  cerebral  degeneration,  772 ; 

convulsions  or  eclampsia,  835  ; 

hemiplegia,  779  ;    scurvy,    362  ; 

splenic    pseudoleukaemia,     355  ; 

type    of    idiopathic  muscular 

atrophy,  879 
Infantilism,  pancreatic,  557 
Infarction  of  bowel,  526  ;  of  lung, 

425 

Infection,  septic,  157 

Infections,  3  ;  in  adenoids,  399  ; 
mixed,  15  ;  protozoon,  41  ;  trans- 
missible, 13  ;  non-transmissible, 
13 

Influenza,  64  ;  varieties  of,  66 
Inoculation  of  small-pox,  44 
Inoscopy,  448 

Insanity,  alcoholic,  945  ;  after  en- 
teric, 34  ;  in  hysteria,  849  ;  in  j 
phthisis,   123  ;  in  trypanosomi-  , 
asis,  213  ;  of  the  muscles,  806  ;  I 
post-epileptic,  830 

Insect  a,  983 

Insomnia  after  influenza,  66 

Intention-spasm,  873  ;  tremor,  783 

Intermissions  in  fevers,  14 

Intermittent  fever,  207 

Intestinal  catarrh  in  measles,  61  ; 
colic,  507  ;  haemorrhage  in  en- 
teric, 30;  obstruction,  519;  ob- 
struction, acute,  521  ;  obstruc- 
tion, chronic,  522  ;  obstruction 
by  faeces,  519  ;  obstruction  by 
gallstones,  519  ;  sand,  526 

Intestine,  haemorrhage  from,  506  ; 
obstruction  of,  519  ;  obstruction 
of,  by  gallstones,  551  ;  parasites 
of,  causing  anaemia,  345  ;  per- 
foration of,  in  dysentery,  201  ; 
perforation  of,  in  tuberculosis, 
128  ;  stricture  of,  after  dysentery, 
199;  stricture  of,  in  tuberculosis, 
128  ;  thrombosis  in,  in  malaria, 
208  ;  tuberculosis  of,  128  ;  ulcera- 
tion of,  in  actinomycosis,  218  ; 
ulceration  of,  in  dysentery,  199, 
200  ;  ulceration  of,  in  malaria, 
208  ;  ulceration  of,  from  scybala, 
504 

Intoxication,  septic,  156 
Intracellular  poisons,  17 


Intussusception,  520 

Invagination,  520 

Invasion  of  fevers,  14 

Iodide  rash,  918 

Iodoform  rash,  918 

Iridoplegia,  648;  cutaneous,  711  ; 

reflex,  711 
Iritis,  gonorrhoeal,   155  ;  in  gout, 

225  ;  in  inherited  syphilis,  152  ; 

syphilitic,  145 
Irritation,  spinal,  864 
Ischio-rectal    abscess,  tubercular, 

129 

Itch,  982  ;  baker's,  896  ;  brick- 
layer's, 896  ;  washerwoman's, 
896 

Itch-mite,  981 

James  I.  of  England,  203 

Jaundice,  526  ;  black,  543,  527  ; 
catarrhal,  545  ;  epidemic  catar- 
rhal, 181  ;  haematogenous,  528  ; 
hepatogenous,  526  ;  infectious, 
181  ;  malignant,  529  ;  obstruc- 
tive, 526  ;  toxaemic,  528  ;  in 
acute  yellow  atrophy,  530  ;  in 
Banti's  disease,  355  ;  in  black- 
water  fever,  208  ;  in  cancer  of 
liver,  542,  543  ;  in  cancer  of 
stomach,  496  ;  in  gallstones,  551; 
in  heart  disease,  262  ;  in  hyper- 
trophic cirrhosis,  535  ;  in  in- 
fluenza, 66  ;  in  malaria,  207  ;  in 
pancreatic  disease,  554  ;  in  pneu- 
monia, 73  ;  in  pyaemia,  158  ; 
in  septicaemia,  157  ;  in  Weil's 
disease,  181  ; 

Jaw,  lumpy,  217 

Jenner,  Edward,  49 

Jigger,  986 

Joint,  hysterical,  853 

June  cold,  397 

Jungle  fever,  203 
j  Juvenile  type  of  idiopathic  mus- 
cular atrophy,  878 

Kahler's  disease,  582 

Kakki,  184 

Kala-azar,  211 

Kaposi's  disease,  930 

Keloid,  934  ;  Addison's,  930  ;  Ali- 
i      bert's,  934 

Keratitis  in  influenza,  66  ;  ulcera- 
i  five,  in  measles,  61  ;  interstitial, 
in  inherited  syphilis,  153 

Keratoma,  hereditary,  926 

Keratoses,  925 

Keratosis,  arsenical,  918  ;  pilaris, 

j  927 

I  Kerion,  937,  938.  939  ;  Celsi,  937 
t  Kernig's  sign,  78,  742  ;  in  cerebro- 
spinal  meningitis,    78  ;    in  en- 
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teric  fever,  78  ;  in  tubercular 
leptomeningitis,  110 

Kidney,  active  hypera;mia,  589  ; 
amyloid  degeneration  of,  603  ; 
arterio  -  sclerotic,  600  ;  calculus 
in,  607  ;  circulatory  disturbances 
in,  589  ;  cirrhosis  of,  599  ; 
congenital  cystic,  616 ;  con- 
tracted, 599  ;  cystic  disease 
of,  615,  616;  degenerative 
changes  in,  in  diabetes,  241  ; 
disease  in  gout,  223  ;  emboHsm 
of,  590  ;  fatty,  596  ;  fatty  de- 
generation of,  in  acute  yellow 
atrophy,  530  ;  fibrosis  of,  599  ; 
floating,  618  ;  gouty,  599  ;  granu- 
lar, 599  ;  hsemosiderin  in,  343  ; 
hydatids  of,  968  ;  hypertrophy 
of,  in  diabetes  insipidus,  252  ; 
large  white,  596  ;  movable,  O18  ; 
pale  granular,  596 ;  passive 
hyperaemia  of,  590  ;  displace- 
ment of,  after  reduction  cure, 
255  ;  sacculation  of,  in  diabetes 
insipidus,  252  ;  sclerosis  of,  599  ; 
scrofulous,  129;  small  red,  599; 
small  white,  596;  surgical,  612; 
syphiUs  of,  149  ;  tumours  of,  617 

Klebs-Loffler  bacillus,  81 

Klumpke's  paralysis,  667 

Knee-jerk,  627  ;  changes  in,  in 
Bright's  disease,  587,  602  ;  loss 
of,  in  diabetes,  247  ;  sustained, 
807 

Knee-phenomenon,  627 
Knife-rest  crystals,  575 
Knock-knee,  236 

Koch  on  bovine  and  human  tuber- 
culosis, 103 
Koplik's  spots  in  measles,  60 
Korsakoff's  disease  or  syndrome, 
634 

Kubisagari,  658 

Labyrinthine  vertigo,  657 

Lactic  acid,  479  ;  in  cancer  of  sto- 
mach, 497 

Lactose  in  urine,  248 

Laennec,  114 

Lanarkshire  neck,  368 

Landolt's  rules  for  investigating 
diplopia,  645 

Landry's  paralysis,  6c 6 

Langerhans,  islands  of,  in  diabetes, 
240,  552 

Larvae,  parasitic  dipterous,  987 

Laryngismus  stridulus,  404,  835  ; 
in  rickets,  236 

Laryngitis,  chronic,  403  ;  acute 
catarrhal,  401  ;  membranous, 
407  ;  oedematous,  402  ;  phleg- 
monous, 402  ;  spasmodic,  405  ; 


I  stridulus,  405;  tubercular,  112- 
m  erysipelas,  160;  in  measles' 
61  ;  in  small-pox,  47 

Larynx,  anaesthesia  of,  659  ;  move- 
ments and  palsies  of,  660 ; 
oedema  of,  402  ;  perichondritis 
of,  in  syphilis,  147  ;  spasm  of 
663  ;  syphilis  of,  147  ;  stenosis 
of,  in  syphilis,  147  ;  tumours  of, 
406  ;  ulceration  of,  in  enteric' 
28,  33 

Lassar's  paste,  912 

Lateritious  deposit,  574 

Lathyrism,  955 

Lathyrus  cicera,  9155  ;  sativus,  955 
Lead    cohc,     948  ;    palsy,    948  ; 

poisoning,  948  ;  test  for,  in  urine, 

950 

Leber's  atrophy,  641 
Leishman-Donovan  body,  2 1 1 
Lenticular  spots,  29 
Lentigo,    885,    930  ;    maligna  ju- 
venilis, 930 
Lepra,  140 
Leprolin,  140 

Leprosy,  140  ;  anaesthetic,  141,  142  ; 
macular,  141  ;  mixed,  141  ;  nerve, 
141,  142  ;  nodular,  141  ;  tuber- 
cular, 141 

Leptomeningitis,  non  -  tubercular, 
80  ;  simple  occlusive,  80  ;  sup- 
purative, 739  ;  tubercular,  108 

Leptus  autumnalis,  983 

I>esions,  elementary  cutaneous,  881 

Lethargy,  849  ;  African  or  negro, 
214 

Leuchaemia,  346 
{  Leucin  in  acute  yellow  atrophy,  530 
1  Leucocytes,  336  ;  eosinophile,  337  ; 
I      mononuclear,  338  ;  polynuclear, 

!  337 

Leucocythaemia,  346  ;  acute,  350  ; 

I  lieno-myelogenous,  346  ;  lym- 
phatic, 347,  351  ;  medullary. 
346,  347  ;  mixed,  350  ;  myelo- 

j      genous,   346  ;  spleno-meduUary, 

;      346  ;  after  malaria,  209 

!  Leucocytosis,  338  ;  in  cerebro- 
spinal meningitis,  78  ;  in  em- 
pyema, 452  ;  in  enteric  after 
perforation,  32  ;  in  pneumonia, 
70  ;  in  rheumatic  fever,  95  ;  in 
scarlet  fever,  54  ;  in  small-pox, 
46  ;  in  acute  miliary  tubercu- 
losis, 108  ;  and  uric  acid,  222 
Leucoderma,  886 

Leucopenia,  338  ;  in  enteric,  30  ; 
in  pernicious  anaemia,  344  ;  in 
tropical  splenomegaly,  212 

Leukoplakia  buccalis,  463 

Lichen  agrius,  915  ;  applications  of 
the  term,  915  ;  diabeticus,  934  1 
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infantum,  915  ;  pilaris,  927  915  ; 
planus.  914;  ruber,  910,  914; 
ruber  acuminatus,  913,  914  5 
scrofulosorum  vel  scrofulosus, 
139;  simplex,  896;  tropicus, 
896  ;  urticatus,  903  ;  varieties 
of,  915 

Lienteric  diarrhoea,  503,  508 
Lightning  pains,  709 
Linese  albicantes,  885  ;  in  ascites, 
558 

Lipsemia  in  diabetes,  241 

Lipase,  557 

Lithates,  574 

Lithic  acid,  573 

Lithosis,  434 

Little's  disease,  769 

Liver,  diminished  in  size  in  acute 
yellow  atrophy,   529,   531  ;  ab- 
scess of,  536  ;  abscess  of,  in  acti- 
nomycosis, 218  ;    abscess  of,  in 
dysentery,  199,  201  ;  acute  yellow 
atrophy   of,    529  ;   amyloid  de- 
generation of,  540  ;  cirrhosis  of, 
531  ;  cirrhosis  of,  in  Banti's  di- 
sease,    355  ;    cirrhosis    of,  in 
bronzed  diabetes,  248  ;  cirrhosis 
of,   in    multiple    neuritis,    635  ; 
cirrhosis  of,  varieties,  531-536  ; 
disturbances   of  circulation  in, 
544  ;  enlargement  of,  in  abscess, 
537  ;  enlargement  of,  in  amyloid 
degeneration,   541  ;  enlargement 
of,  in  cancer,  542  ;  enlargement  of, 
in  cirrhosis,  532  ;  enlargement  of, 
in  diabetes,  240  ;  enlargement  of, 
in  heart  disease,  262  ;  enlarge- 
ment  of,   in   hypertrophic  cir- 
rhosis, 535  ;  enlargement  of,  in 
mitral  incompetence,   283  ;  en- 
largement of,  in  plague,    175  ; 
enlargement  of,  in  rickets,  235  ; 
enlargement   of,    in   Weil's  di- 
sease, 181  ;  fatty,  540  ;  fatty,  in 
phthisis,    119;   fatty,   in  phos- 
phorus -  poisoning,     531  ;  gin- 
drinker's,  532  ;  glycogenic  func- 
tion, 239  ;  haemosiderin  in,  343  ; 
hobnailed,    532  ;    hydatids  of, 
966  ;    in    Mediterranean  fever, 
168  ;  nutmeg,  544;  pulsation  of, 
in  mitral  stenosis,  288  ;  pulsation 
of,   in   tricuspid  incompetence, 
298  ;  syphilis  of,  148  ;  in  inherited 
syphilis,  152  ;  tuberculosis  of ,  129; 
tumours  of,  541 
Living  skeletons,  718  ;  wounds,  987 
Livingstone,  210 
Lockjaw,  162 

Locomotor  ataxy,  708  ;  after  sy- 
philis, 1 50 
Louis  XV.,  48 


Lud wig's  angina,  471 
Lues  venerea,  143 
Lumbago,  229 

Lumbar  puncture,  78,  746;  in 
cerebro-spinal  meningitis,  78  ;  in 
tubercular  leptomeningitis,  1 1 1 

Lumpy  jaw,  217 

Lung,  abscess  of,  439  ;  abscess  of,  in 
actinomycosis,  218  ;  abscess  of, 
in  pyaemia,  159  ;  brown  indura- 
tion of,  422  ;  brown  induration 
of,  in  mitral  incompetence,  283  ; 
carnified,  427  ;  cirrhosis  of,  431  ; 
coal-miner's,  433  ;  collapse  of,  426 ; 
collapse  of,  in  broncho-pneu- 
monia, 429  ;  collapse  of,  in  ob- 
struction of  bronchus,  421  ;  col- 
lapse of,  in  pleurisy  with  sero- 
fibrinous exudation,  445  ;  con- 
gestion of,  68,  422  ;  engorgement 
of,  68  ;  emphysema  of,  434  ;  fever, 

67  ;  fibrosis  of,  431  ;  gangrene  of, 
437  ;  gangrene  of,  in  broncho- 
pneumonia, 429,  431 ;  gangrene 
of,  in  phthisis,  122  ;  gangrene  of, 
in  scurvy,  362  ;  hepatisation  of, 
69  ;  hydatids  of,  967  ;  oedema  of, 
423  ;  pigmentation  of,  in  mitral 
incompetence,  283  ;  pleurogenic 
cirrhosis  of,  432  ;  iron-grey  in- 
duration of,  432  ;  purulent  in- 
filtration of,  69  ;  splenisation  of, 

68  ;  syphilis  of,  148  ;  tuberculosis 
of,  114  ;  tumours  of,  440 

Lupinosis,  955 

Lupus,  batswing  or  butterfly,  922  ; 
exedens,  137  ;  erythematosus 
(erythematodes),  140,  922  ;  ery- 
thematosus disseminatus  vel  ex- 
anthematicus,  923  ;  non-exedens, 
137  ;  vulgaris,  137 

Lymph,  calf,  49  ;  humanised,  49 

Lymph  gland  enlargements,  classi- 
fication of,  350 

Lymph  glands,  endothelioma  of, 
351  ;  enlargement  of,  in  cancer  of 
liver,  542  ;  enlargement  of,  in 
cancer  of  stomach,  496  ;  enlarge- 
ment of,  in  Hodg kin's  disease, 
352,  353  ;  enlargement  of,  in 
lymphatic  leucocythaemia,  347  ; 
enlargement  of,  in  rickets,  235  ; 
enlargement  of,  in  status  lym- 
phaticus,  356  ;  enlargement  of,  in 
Still's  disease,  232  ;  enlargement 
of,  in  trypanosomiasis,  213,  214  ; 
tuberculosis  of,  135,  351  ;  tuber- 
culosis of,  as  precursor  of  phthi- 
sis, 117  ;  varicose,  978 

Lymph  scrotum,  978 

Lymphadenitis,  general  tubercular, 
1  137 
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Lymphadenoma,  350 
Lymphatic  constitution,  356 
Lymphatisni,  356 
Lymphocyte,  338 

I>ymphocytes  in  lymphatic  leuco- 
cythaemia,  348,  349 

Lymphocytosis  in  pertussis,  89 ; 
in  trypanosomiasis,  214 

Lymphoid  tissues,  hyperplasia  of, 
in  status  lymphaticus,  356 

Lymphoma,  malignant,  350 

Lymphosarcoma,  351  ;  of  medias- 
tinum, 458 

Lysis,  6 

Lyssa,  194 

Lyssophobia,  196 

McBurney's  point,  517 
Macrocytase,  19 
Macrophages,  19 

Maculae  atrophicse,  885  ;  caeruleae, 
985 

Macules,  881 

Maggots,  987 

Maidismus,  955 

Main  en  griffe,  670,  717 

Mai,  grand,  828  ;  haut,  828  ;  petit, 
829  ;  de  caderas,  213 

Malacosteon,  237 

Maladie  des  tics,  8 1 2 

Malaria,  203  ;  in  dysentery,  201  ; 
in  leucocythaemia,  347  ;  prophy- 
laxis in,  209 

Malignant  pustule,  189  ;  tertian 
fever,  205,  207 

Mallein,  193 

Malleus,  191 

Malta  fever,  168,  989 

Malum  coxae  senile,  231 

Mamma,  tuberculosis  of,  131 

Mania  a  potu,  945  ;  post-epileptic, 
830 

Marsh  fever,  203 
Mast-cell,  338 

Mast-cells   in   medullary  leucocy- 

thaemia,  349 
Mastigophora,  212 
Mastitis  in  mumps,  92 
Mastoid  disease  after  scarlatina,  56 
Measles,   59  ;  black,  61  ;  German, 

62  ;  hybrid,  62  ;  malignant,  60  ; 

pulmonary  type,  61  ;  toxic  tjrpe 

of,  60  ;  Koplik's  spots  in,  60  ;  in 

beef  and  veal,  962  ;  in  pork,  961 
Meat-poisoning  ,953 
Mediastino-pericarditis,  316 
Mediastinum,  diseases  of  the,  458  ; 

tumours  of,  458 
Mediterranean  fever,  168,  989 
Medulla  oblongata,  diseases  of,  726 
Megaloblasts,    336  ;   in  pernicious 

anaemia,  344 


Megalocytes,  336 
Megrim,  842 

Melaena,    506  ;   neonatorum,   560  ; 

in   alcoholic   cirrhosis,    533  ;  in 

peptic  ulcer,  491 
Melanin,  567  ;  in  malaria,  206 
MelanchoUa,  suicidal,  in  phthisis 

123 

Melasma  caloricum,  886 
Membranes,    spinal,    tumours  of, 
701 

Memory,  perversion  of,  in  Korsa- 
koff's disease,  634 

Meniere's  disease,  657 

Meninges,  spinal,  haemorrhage  into 
68s 

Meningitis,  acute  internal,  681  ; 
posterior  basic,  80  ;  basilar,  108  ; 
cerebral,  737  ;  cerebral,  varieties 
of'.  737  ;  chronic  internal,  683  ; 
epidemic  cerebro-spinal,  76  ;  ex- 
ternal, 684  ;  spinal,  varieties, 
681  ;  syphilitic,  149;  tubercular, 
108  ;  in  ulcerative  endocarditis, 
278  ;  in  gout,  225  ;  in  mumps, 
92  ;  in  pneumonia,  73  ;  after 
scarlatina,  56  ;  in  trypanoso- 
miasis, 214 

Meningococcus,  76 

Meningo-encephalitis,  740  ;  chronic 
diffuse,  742  ;  in  tuberculosis,  109 

Meningo-encephalo-myelitis  in  try- 
panosomiasis, 215 

Meningo-myelitis,  68 1 

Menorrhagia  from  lead  poisoning, 
950  ;  in  leucocythaemia,  348 

Mentagra,  924 

Mental  symptoms  in  aortic  in- 
competence, 294  ;  in  exophthal- 
mic goitre,  372  ;  in  phthisis,  123 

Mercurialism,  951 

Merycism,  501 

Mesenteric  glands  in  enteric,  28  ; 

tuberculosis  of,  136 
Mesonephros,  618 

Metallic   chink,    387  ;   ring,    389  ; 

tinkle,  389 
Meta-syphilitic  affections,  150 
Meteorism,  560  ;  in  enteric,  32 
Methylene  blue  test,  572 
Microblasts,  336 
Microcytase,  19 
Microcytes,  336 
Microgametes,  204 
Microphages,  19 
Microspora,  935 

Microsporon  Audouini,  935,  936  ; 
furfur,  940  ;  minutisstmum,  941 

Migraine,  842  ;  and  epilepsy,  844  ; 
ophthalmique,  647  ;  ophthalmo- 
plegique,  647  ;  with  recurrent 
paralysis  of  third  nerve,  647 
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Miliaria   alba,    891;   rubra,  891; 

papulosa,    915  ;    in  rheumatic 

fever,  95 
Miliary  fever,  218 
Milium,  889 
Milk-poisoning,  954 
Milk-spot,  312 
Mind-blindness,  748 
Mind-deafness,  748 
Mitral,  button-hole,   288  ;  funnel, 

288  ;  incompetence,  282  ;  stenosis, 

287  ;   stenosis,  stages  of,  290  ; 

stenosis  and  anaemia,  288 
MobUe  spasm,  760 
Mobius's  symptom,  372 
Molecular  concentration  of  urine,  569 
MoUities  ossium,  237 
Molluscum  bodies,  932  ;  contagio- 

sum,  932  ;  fibrosum,  932 
Monocrotic  pulse,  268 
Monoplegia,  624,  758 
Montagu,  Lady  Mary  Wortley,  44 
Morbilli,  59 

Morbus  caeruleus,  300  ;  cerealis,  954  ; 

maculosus,  359  ;  sacer,  825 
Morphine  rash,  918  ;  in  pneumonia, 

76 

Morphinism  (morphinomania,  mor- 
phine habit),  946 
Morphoea,  930 

Mortality,  annual,  from  tubercular 
meningitis,  104  ;  annual,  from 
tubercular  peritonitis,  104  ; 
annual,  from  phthisis,  104 

Morula,  187 

Morvan's  disease,  708 

Mower's  mate,  983 

Mosquitoes  and  dengue,  182  ;  and 
malaria,  203,  204,  205,  206;  and 
Malta  fever,  989  ;  and  yellow 
fever,  178,  180 

Mother-cells,  338 

Motor  path,   620-624  ;  symptoms 

of  lesion  in,  622 
Mouth,  sore,  putrid,  461 
Mouth-breathing  in  adenoids,  399  ; 

in  chronic  enlargement  of  tonsils, 

469 

Mucous  patches,  145  ;  in  inherited 

syphilis,  152 
Mulberry  calculus,  607,  610  ;  rash 

of  typhus,  22 
Mumps,  91 
Murexide  test,  574 
Murmur,    amemic,    340  ;  hscmic, 

340  ;  humming-top,  341 
Murmurs,  cardiac,  273  ;  vascular, 

273  ;  simulating  that  of  aortic 

stenosis,  293 
Muscles,  atrophy  of  {see  Atrophy)  ; 

atrophy    of,    in  osteo-arthritis, 

230,  231  ;  insanity  of,  806 


Mutism,  hysterical,  851 
Myalgia,  228  ;  intercostal,  228 
Myasthenia  (gravis  vel  bulbaris), 
729 

Mycosis  fungoides,  931 
Myelaemia,  346 

Myelitis,  686  ;  acute,  687  ;  bulbi, 
729  ;  chronic,  691  ;  diffuse,  689  ; 
disseminated,  689  ;  gonorrhoeal, 
155  ;  hyemorrhagic,  689  ;  varieties, 

686 

Myelocytes,  338  ;  in  medullary 
leucocythsemia,  349 

Myelomata  in  Kahler's  disease,  582 

Myiasis,  987  ;  varieties,  987 

Myocarditis,  fibrous,  308  ;  inter- 
stitial, 309  ;  parenchymatous, 
309  ;  in  pericarditis,  313  ;  in 
rheumatic  fever,  95,  96 

Myocardium,  fibrous  transforma- 
tion of,  in  syphilis,  146  ;  sjrphilis 
of,  146  ;  tuberculosis  of,  11 1 

Myoclonus,  811 

Myoidema  in  phthisis,  121 

Myokimia,  811 

Myomalacia  cordis,  307 

Myopathy,  874  ;  distal,  876 

Myosis,  spinal,  711 

Myositis,  873  ;  ossificans,  873 

Myotatic  irritability,  627 

Myotonia  (congenital,  family,  or 
transient),  872 

Myotonic  reaction,  873 

Myxojdema,  365  ;  operative,  368 

Myxoneurosis  intestinalis,  513 

Nagana,  212 
Napoleon,  322,  494 
Naso-pharyngitis,  395 
Nausea,  658 
Neapolitan  fever,  168 
Neck,  Derbyshire  or  Lanarkshire, 
368 

Necrosis  of  bone  after  enteric,  34 ; 
of  bone  in  syphilis,  146,  147  ;  of 

fat,  557 
Negro  lethargy,  214 
Nematoda,  969 

'  Nephrite  rhumatismale,'  588 
Nephritis,  acute,  592  ;  atrophic, 
599  ;  desquamative,  593  ;  chronic 
desquamative,  596  ;  chronic  dif- 
fuse, 596  ;  chronic  haemorrhagic, 
596  ;  chronic  interstitial,  599  ; 
clironic  tubal,  596  ;  consecutive, 
612  ;  chronic  parenchymatous, 
596  ;  chronic  tubular,  596  ;  dif- 
fuse, 593  ;  glomerular,  592,  593  ; 
parenchymatous,  593  ;  tubal  or 
tubular,  593  ;  varieties  of,  591  ; 
in  diphtheria,  82,  85  ;  in  enteric, 
33  ;  in  glandular  fever,  167  ;  in 

64 
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gout,  223  ;  in  Henoch's  purpura, 
360  ;  in  lead  poisoning,  949  ;  in 
phthisis,  123  ;  after  plague,  176  ; 
in  pneumonia,  73  ;  in  scarlatina, 
56  ;  in  Weil's  disease,  181 

Nephrolithiasis,  607 

Nephro-phthisis,  129 

Nephroptosis,  618 

Nerve,  anterior  crural,  670  ;  audi- 
tory, 656  ;  circumflex,  668  ; 
eighth  cranial,  656  ;  eleventh 
cranial,  663  ;  facial,  652  ;  fifth 
cranial,  649  ;  first  cranial,  637  ; 
fourth  cranial,  641  ;  glosso- 
pharyngeal, 658  ;  hypoglossal, 
663  ;  median,  669  ;  musculo- 
spiral,  668  ;  ninth  cranial,  658  ; 
obtuiator,  671  ;  olfactory,  637  ; 
optic,  638  ;  phrenic,  664  ;  pneu- 
mogastric,  659  ;  popliteal,  ex- 
ternal, 672  ;  popliteal,  internal, 
672  ;  posterior  thoracic,  667  ; 
recurrent,  659  ;  recurrent,  in 
aneurysm,  332  ;  recurrent,  in 
Hodgkin's  disease,  353  ;  recur- 
rent, in  laryngeal  phthisis,  112  ; 
recurrent,  in  pleuritic  thicken- 
ing, 113;  sciatic,  great,  671; 
sciatic,  small,  671;  second  cranial, 
638  ;  seventh  cranial,  652;  sixth 
cranial,  641  ;  spinal  accessory, 
663  ;  superior  gluteal,  671 ;  sym- 
pathetic, in  aneurysm,  332  ;  third 
cranial,  641  ;  third  recurring  palsy 
of,  647  ;  tenth  cranial,  659  ; 
twelfth  cranial,  663  ;  ulnar,  669  ; 
vagus,  659 
Nerve  cell,  620 

Nerves,   bulbous,   636  ;  cardio-in- 

hibitory,    659  ;    cranial,    637  ; 

motor  ocular,  641  ;  spinal,  664  ; 

trigeminal,  649  ;  tumours  of,  636 
Nervi  nervorum,  632,  673 
Nervous  exhaustion,  859  ;  system, 

syphilis  of,  149 
Nettlerash,  903 

Neuralgia,  836  ;  cervico-brachial, 
839  ;  cervico-occipital,  839  ;  in 
diabetes,  247  ;  dorso-intercostal, 

839  ;  epileptiform,  840  ;  hysteri- 
cal, 853  ;  inframammary,  839  ; 
lumbo-abdominal,  839  ;  quinti 
major,    840  ;   red,   868  ;  reflex, 

840  ;  sympathetic,  840  ;  tabid 
(tabetic),  710;  trifacial  or  tri- 
geminal, 838  ;  varieties  of,  838  ; 
after  influenza,  66  ;  in  chlorosis, 
341  ;  in  gout,  225  ;  in  Mediter- 
ranean fever,  169 

Neurasthenia,  859  ;  traumatic,  863  ; 
after  enteric,  34  ;  after  influenza, 
66  ;  in  movable  kidney,  619 


Neurite,  620 

Neuritis,  alcoholic,  633  ;  arsenical, 
952  ;  ascending,  631  ;  brachial, 
667  ;  endemic  multiple,  184  ;  in- 
terstitial, 630  ;  interstitial,  in 
diphtheria,  82  ;  isolated,  631  ; 
lead,  949  ;  migrans,  631  ;  mul- 
tiple, 633  ;  optic,  640  ;  paren- 
chymatous, 630  ;  peripheral,  633  ; 
sciatic,  673  ;  in  beri-beri,  185  ; 
in  diabetes,  241,  247  ;  after 
diphtheria,  82,  85  ;  after  enteric, 
34  ;  after  influenza,  66  ;  general, 
630  ;  in  gout,  225  ;  in  osteo- 
arthritis, 231;  in  tetanus,  164 

Neurofibromata,  637 

Neuromata,  636 

Neuromyositis,  874 

Neuron,  620  ;  diseases,  708 

Neuroparalytic  ophthalmia,  649, 
650 

Neuroses,  occupation,  823  ;  trau- 
matic, 863  ;  of  heart,  318  ;  of 
stomach,  500  . 

Neutrophile,  polymorphonuclear, 

337 

Nictitation,  656 

Night  terrors  in  chronic  enlarge- 
ment of  tonsils,  469 
Nissl's  granules,  620 
Nitrobenzol-poisoning,  anaemia  of, 

345 

Nits,  983,  984,  985 

Nodding  of  head,  813 

Nodes,  Heberden's,  232  ;  periosteal, 
in  inherited  syphilis,  153  ;  syphi- 
litic, 146 

Nodi  digitorum,  232 

Nodules,  881  ;  fibrous-tissue,  in 
osteo-arthritis,  230  ;  in  rheumatic 
fever,  97 

Noli-me-tangere,  137 

Noma,  462  ;  in  measles,  61 

Normal  solution  of  an  acid,  477 

Normoblasts,  336 

Nose,  deformed,  in  inherited  syphi- 
lis, 152;  syphilitic  disease  of,  147 

Nucleo-proteids,  221 

Nurse's  contracture,  820 

Nutrition,  629 

Nyctalopia,  361 

Nystagmus,  648  ;  in  Meniere's 
disease,  658 

Obesity,  254 

Obstruction,  intestinal,  519 
Occupation  neuroses,  823 
Ochronosis,  568 

Oculomotor  paralysis  in  multiple 

neuritis,  635 
(Edema,  acute  circumscribed,  869, 

904  ;  acute  suffocative  pulmon- 
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ary,   424  ;   angioneurotic,    869  ; 

general.    588  ;    glottidis,    402  ; 

wandering,    904  ;    in  beri-beri, 

184,  185  ;  in  diabetes,  247  ;  of 

lungs,  423 
(Esophagi smus,  472,  855 
GEsophagitis,  471 

CEsophagus,  cancer  of,  473  ;  dilata- 
tion of,  474  ;  diverticula  of,  474  ; 
obstruction  of,  472  ;  peptic  ulcer 
of,  515  ;  stricture  of,  472,  473  ; 
ulceration  of,  472  ;  varicose  veins 
in,  472 

CEstrus  hominis,  987 

Oidium  albicans,  462 

Oligaemia,  338 

Oligochromaemia,  338 

Oligocythaemia,  336 

Oliguria,  568 

Omodynia,  229 

Onychia,  syphilitic,  145 

Onychomycosis,  939 

Ookinet,  204 

Operation,  danger  of,  in  exophthal- 
mic goitre,  373  ;  danger  of,  in 
leucocythaemia,  349,  350 

Ophthalmia,  neuioparalytic,  649, 
650  ;  phlyctenular,  in  measles, 
61  ;  in  relapsing  fever,  42  ;  tarsi, 
900 

Ophthalmoplegia,  647,  648  ;  after 
diphtheria,  85  ;  after  syphilis, 
150  ;  chronic  progressive,  715 

Opisthotonos,  cervical,  of  infants, 
80  ;  hysterical,  852  ;  in  tetanus, 
164 

Opium  rash,  918 
Opsonins,  19 

Optic  atrophy,  640  ;  atrophy,  here- 
ditary, 641  ;  neuritis,  640  ;  neuri- 
tis in  chlorosis,  341 

Orchitis  after  dengue,  183  ;  after 
enteric,  34  ;  syphilitic,  149  ;  in 
malaria,  209  ;  in  Mediterranean 
fever,  169  ;  in  mumps,  92  ;  in 
rheumatic  fever,  98  ;  in  small- 
pox, 47 

Oriental  sore,  211 

Omithodoros  mouhata,  41 

Orthopncea,  259,  384 

Osmidrosis,  891 

Ossification  in  rickets,  234  ;  re- 
tarded, in  cretinism,  367 

Osteitis  deformans,  871 

Osteo-arthritis,  229  ;  of  children, 
232  ;  varieties  of,  231 

Osteo  -  arthropathy,  hypertrophic 
pulmonary,  871  ;  hypertrophic, 
in  bronchiectasis,  416  ;  hyper- 
trophic, in  chronic  bronchitis, 
412 

Osteomalacia,  237 


Osteophytes,  230 

Otitis  intima  in  cerebro-spinal 
meningitis,  78  ;  intima  in  mumps, 
.92  ;  media  in  adenoids,  399  ; 
media  in  cerebro-spinal  menin- 
gitis, 78  ;  media  in  glandular 
fever,  167  ;  media  in  influenza, 
66  ;  media  in  measles,  61  ;  media 
in  mumps,  92  ;  media  in  pneu- 
monia, 73  ;  media  in  scarlatina, 
56  ;  media  in  small-pox,  47 

Otorrhoea  after  enteric,  34  ;  after 
scarlatina,  56 

Ovary,  tuberculosis  of,  131 

Overaction,  secondary,  653 

Oxalates  in  urine,  575 

Oxyphile,  finely  granular,  337  ; 
coarsely  granular,  337 

Oxyuris  vermicularis,  970 

Ozaena,  396 

Pachymeningitis,  cerebral,  haemor- 
rhagic,  738  ;  external,  738  ;  hae- 
morrhagic,  683  ;  hypertrophic, 
683  ;  hypertrophic,  in  S5rphilis, 
149;  internal,  738;  spinal,  681, 
683 

Paget,   glossy   skin   of,   632  ;  Sir 

James,  75 
Painful  subcutaneous  tumour,  636 
Pain  in  cardiac  region,   261  ;  in 

pneumonia,  70  ;  in  heart  disease, 

261 

Pains,  osteocopic,  146 

Painter's  colic,  948 

Palate,  tuberculosis  of,  128 

Pallor  in  heart  disease,  262  ;  cir- 
cum-oral,  in  scarlet  fever,  55 

Palpitation,  261,  321  ;  in  exoph- 
thalmic goitre,  371  ;  of  aorta,  335 

Palsy,  acute  cerebral,  of  children, 
779  ;  crutch,  668  ;  lead,  948  ; 
shaking,  814  ;  scrivener's,  823  ; 
sleep,  668  ;  wasting,  715 

Paludism,  203 

Panaritium  analgicum,  708 

Pancreas,  calculi  in,  556  ;  cirrhosis 
of,  in  bronzed  diabetes,  248  ; 
cysts  of,  556;  glycolytic  secre- 
tion of  the,  240  ;  haemorrhage  in, 
555  ;  tumours  of,  556;  in  dia- 
betes, 240 

Pancreatic  infantilism,  557 

Pancreatitis  in  diabetes,  240  ;  in 
mumps,  92  ;  varieties  of,  554 

Panophthalmitis  in  pyaemia,  159 

Papillitis,  640 

Papules,  881 

Parasthaesia,  626  ;  hysterical,  854 
Parageusia,  650 

Paralysis,  622  ;  of  accommodation 
after  diphtheria,  85  ;  acute  as- 
64—2 
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cending,  696  ;  acute  atrophic 
spinal,  692  ;  agitans,  814  ;  as- 
thenic bulbar,  729  ;  Bell's,  652  ; 
bilateral,  736  ;  birth,  666  ; 
Brown-Sequard's,  681  ;  bulbar, 
715-717,  726  ;  bulbar,  varieties 
of,  726-729  ;  of  ciliary  muscle 
after  diphtheria,  85  ;  collateral, 
758  ;  congenital  or  infantile  spas- 
tic, 769  ;  creeping,  715  ;  crossed, 
735.  736,  756;  of  diaphragm, 
665  ;  diver's,  697  ;  Duchenne- 
Erb,  666  ;  essential,  692  ;  of 
external  ocular  muscles  after 
diphtheria,  85  ;  of  facial  nerve, 
652  ;  after  scarlatina,  56  ;  family 
periodic,  864  ;  general,  742  ; 
general,  juvenile,  743  ;  general, 
of  insane  after  syphilis,  150  ;  of 
hypoglossal  nerve,  664  ;  hysteii- 
cal,  851  ;  infantile,  692  ;  inter- 
mittent, 864  ;  Klunipke's,  667  ; 
labio-glosso-laryngeal,  726  ;  Lan- 
dry's, 696  ;  laryngeal,  660  ;  of 
larynx  after  diphtheria,  85  ;  of 
legs  after  diphtheria,  85  ;  Little's, 
769  ;  nuclear  ocular,  647  ;  of 
ocular  nerves,  642,  644  ;  periodic, 
864  ;  of  pharynx  after  diphtheria, 

85  ;  post-choreic,  807  ;  post- 
diphtheritic, 85  ;  pseudo-bulbar, 
661,  729,  747  ;  pseudo-hyper- 
trophic,  876  ;  spastic  spinal,  719  ; 
of  spinal  accessory  nerve,  663  ; 
subacute  and  chronic  atrophic, 
695  ;  syphilitic  spinal,  721  ;  uni- 
lateral, of  tongue,  palate,  and 
larynx,  659  ;  of  ulnar  nerve  in 
fever,  669  ;  of  vocal  cords,  661  ; 
after  cerebro-spinal  meningitis, 
78  ;  after  diphtheria,  85  ;  of 
palate  after  diphtheria,  85  ;  after 
pneumococcic  sore  throat,  86  ; 
after  streptococcic  sore  throat, 

86  ;  from  syphilitic  arterial 
disease,  149  ;  in  dysentery,  201  ; 
in  malignant  disease  of  kidney, 
618  ;  in  malaria,  209  ;  in  measles, 
or  after  measles,  61  ;  in  small- 
pox, 47  ;  in  t^'phus,  23 

Paramnesia,  634 
Paramceciuni  colt,  957 
Paramyoclonus  multiplex,  811 
Parangi,  187 

Paraparesis  in  exophthalmic  goitre, 
372 

Paraphasia,  748 

Paraplegia,  624  ;  ataxic,  722  ;  dolo- 
rosa, 700  ;  hereditary  ataxic,  723  ; 
hysterical,  851  ;  primary  spastic, 
719  ;  spastic,  689  ;  spastic  cere- 
bral, 769 


Parasyphilitic  affections,  i  50 
Parathyroids,  effects  of  destruction 

of,  820 
Paratyphlitis,  515 
Paratyphoid  fever,  40 
Paresis,  624  ;  general,  742 
Parkinson's  disease,  814 
Parosmia,  638 

Parotitis,  464  ;  epidemic,  91  ;  in- 
fectious, 91  ;  specific,  91  ;  in 
appendicitis,  518  ;  in  cholera, 
172  ;  in  enteric,  34  ;  in  cerebro- 
spinal meningitis,  78  ;  in  pneu- 
monia, 73  ;  in  yellow  fever,  179 

Parry's  disease,  370 

Patches,  mucous,  145 

Pavy's  diet  for  diabetes,  251 

Pediculus  capitis,  983  ;  corporis  vel 
vestimenti,  984  ;  pubis,  985 

Peliosis  rheumatica,  97,  359,  894 

Pellagra,  955 

Pelvis,  deformity  of,  in  mollifies 
ossium,  237  ;  in  rickets,  236 

Pemphigus,  909  ;  acutus,  910 ; 
acutus  neonatorum,  911  ;  chroni- 
cus,  909  ;  foliaceus,  910;  malignus, 
910  ;  pruriginosus,  908  ;  syphi- 
litic, 154,  911;  vegetans,  910; 
vulgaris,  909 

Peptic  ulcer,  489 

Peptones  in  urine,  579 

Percussion,  auscultatory,  476 

Perforating  ulcer  of  stomach,  489 

Perforation  in  enteric,  32  ;  in  intes- 
tinal obstruction,  522  ;  in  cancer 
of  cESophagus,  474  ;  in  cancer  of 
stomach,  495,  496  ;  in  ulcer  of 
stomach,  491,  493  ;  of  vermiform 
appendix,  516 

Pericarditis,  312;  acute,  312;  sup- 
purative, 315  ;  chronic  adhesive, 
316  ;  gonorrhoeal,  154  ;  in  Bright' s 
disease,  315  ;  in  dengue,  183  ;  in 
cerebro-spinal  meningitis,  78  ;  in 
pneumonia,  73  ;  in  pyaemia,  150  ; 
in  rheumatic  fever,  95,  96  ;  in 
scarlatina,  57  ;  in  scurvy,  362 

Pericardium,  adherent,  316  ;  tuber- 
culosis of.  III,  132 

Perichondritis,  408 

Perihepatitis,  544,  562  ;  in  hyjier- 
tiophic  cirrhosis,  535 

Perinephric  abscess,  614 

Perinephritic  abscess  from  renal 
calculus,  609 

Perinephritis,  614  ;  chronic,  614 

Perineuritis,  630 

Periodic  breathing,  259  ;  paralysis, 
864 

Periostitis  after  enteric,  34  ;  1." 
inherited  syphilis,  153:  syphi- 
litic, 146 
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Peripneumonia,  67  ;  notha,  411 
Periproctitis  in  dysentery,  201 
Perisplenitis,  545,  562 
Peristalsis,  visible,  of  stomach,  476 
Peristaltic  unrest,  500 
Peritoneum,  cancer  of,  563  ;  dropsy 

of,  557  ;  tuberculosis  of,  133 
Peritonism,  518 

Peritonitis,  acute  general,  559; 
acute  localised,  562  ;  chrome, 
562  ;  subphrenic,  562  ;  tuber- 
cular, 133  ;  in  appendicitis,  516  ; 
in  Bright's  disease,  545  ;  in  alco- 
holic cirrhosis,  533  ;  in  dysentery, 
200  ;  in  enteric,  32  ;  in  gastric 
ulcer,  490  ;  in  intestinal  obstruc- 
tion, 522  ;  in  pyaemia,  159 

Peritonsillitis,  467 

Perityphlitis,  515  ;  in  dysentery, 
201 

Pernicious  anaemia,  342  ;  malarial 

fever,  208 
Peroneal  tvpe  of  muscular  atrophy, 

879 
Pertussis,  88 

Pes  cavus  in  hereditary  ataxy,  724  ; 

in  peroneal   type   of  muscular 

atrophy,  880 
Pes  equinus,  672 

Pestis,  174  ;  ambulans,  176  ;  minor, 

176  ;  siderans,  176 
Petechia,  358,  882 
Phantom  tumour,  851 
Pharyngitis,  acute,  470  ;  atrophic 

or    dry,    470  ;    chronic,    470  ; 

granular,     470  ;  hypertrophic, 

470  ;  in  rheumatic  fever,  97 
Pharynx,  tuberculosis  of,  128 
Phagocytes,  18 
Phagocytosis,  19 

Phenomena,  critical,  6  ;  Raynaud's, 
866 

Phenomenon,  facial,  822  ;  Trous- 
seau's, 822 

Phenazone  rash,  918 

Phenyl-hydrazin  test,  243 

Phlebitis  in  gout,  225 

Phlegmasia  dolens  in  enteric,  33  ; 
in  typhus,  23 

Phloridzin  test,  573 

Phosphates  in  urine,  574 

Phosphorus-poisoning,  531 

Phthinodes,  382 

Phthinoid  chest,  382 

Phthiriasis  corporis,  984  ;  capitis, 
984 

Phthirius  pubis  vel  inguinalis,  985 
Phthisis  ab  hsemoptoe,  119;  acute 
broncho-pneumonic,  115;  acute 
pneumonic,  114  ;  chronic  caseous, 
116;  chronic  catarrhal,  116; 
chronic  ulcerative,  116;  fibroid, 


126;  florid,   116;  haemorrhagic, 
119  ;  healed,  118,  123  ;  laryngeal, 
112  ;  pulmonary,  114  ;  renal,  129  ; 
stonemason's,    434  )  ventriculi, 
488  ;   amyloid  degeneration  in, 
118;   aneurysms  of  pulmonary 
artery  in,  118  ;  bronchiectasis  in, 
118;    death-rates   from,  104; 
emphysema  in,   118  ;  fatty  de- 
generation of  liver  in,  119;  in- 
fluence of  sex  in  death-rate  from, 
ids;    fistula   in   ano   in,  119; 
morbid  anatomy  of,  117  ;  pleura 
in,  118  ;  pneumothorax  in,  118  ; 
in  diabetes,  247  ;  secondary  to 
tuberculosis  of  bronchial  glands, 
117;   sanatorium   treatment  of, 
124;  thrombosis,  marasmic,  in, 
119;    after   enteric,    33;  after 
influenza,  66  ;   in  leprosy,  142 ; 
in  multiple  neuritis,  635  ;  and 
pleurisy,  449 

Pia  mater,  chronic  localised  tuber- 
cular inflammation  of,  131 

Pigeon-breast,  235,  382  ;  from 
chronically  enlarged  tonsils,  469 

Figment,  iron-containing,  in  per- 
nicious an£emia,  343 

Pigmentation  in  Addison's  disease, 
377  ;  arsenical,  952  ;  in  malaria, 
206  ;  in  osteo-arthritis,  231 

Piles  in  alcoholic  cirrhosis,  533 

Pimple-mite,  888,  983 

Pinguecula,  527 

Piroplasma,  ' 21s  ]  equi,  216;  bi- 
gsminum,  215  ;  bovis,  215  ;  canis, 
216  ;  hominis,  216  ;  parvum,  215 

Piroplasmosis,  215  ;  hominis,  216 

Pituitary  body,  tumours  of,  870 

Pityriasis  capitis,  889  ;  maculata  et 
circinata,  894  ;  rosea,  894  ;  rubra, 
910,  911  ;  rubra  pilaris,  913,  915  ; 
versicolor,  940 

Plague,  174  ;  bubonic,  174  ;  larval, 
176  ;  Oriental,  174  ;  pneumonic 
type,  176  ;  septicsemic,  176  ; 
spots,  176 

Plantar  reflex,  628 

Plasmodium  malarice,  203,  205  ; 
prcecox,  205  ;  vivax,  204 

Plastic  rigidity,  850 

Pleura,  hydatids  of,  968  ;  perfora- 
tion of,  in  cancer  of  oesophagus, 
474  ;  tuberculosis  of,  132 

Pleurisy,  441  ;  adhesive,  442  ;  axil- 
lary, 454  ;  diaphragmatic,  453  ; 
dry,  442  ;  encysted,  453  ;  fibroid, 
453  ;  gonorrhoeal,  155  ;  idiopathic, 
444  ;  interlobar,  454  ;  plastic, 
442  ;  pulsating,  454  ;  secondary, 
in  phthisis,  132  ;  simple,  444  ; 
special  varieties  of,  453  ;  tuber- 
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cular,  444  ;  in  enteric,  33  ;  in 
influenza,  66  ;  in  cerebro-spinal 
meningitis,  78  ;  in  chronic  inter- 
stitial nephritis,  602  ;  in  phthisis, 
118,  122  ;  in  pneumonia,  73  ;  in 
pyaemia,  i  59  ;  in  rheumatic  fever, 
95,  96  ;  in  scurvy,  362  ;  in  small- 
pox, 47  ;  in  typhus,  23  ;  with 
effusion,  in  mediastinal  tumour, 
459  ;  with  fibrinous  exudation, 
442 ;  with  haemorrhagic  exuda- 
tion, 441,  453  ;  with  purulent 
exudation,  451  ;  with  sero-fibrin- 
ous  exudation,  444  ;  and  phthisis, 
449 

Pleuritis,  441  ;  in  acute  broncho- 
pneumonic  phthisis,  116;  in 
acute  pneumonic  phthisis,  114 

Pleurodynia,  228 

Pleuro-pericardial  friction,  392 

Pleuro-pneumonia,  69 

Plexus,  brachial,  665  ;  lumbar,  670  ; 
sacral,  671 

Plica  polonica,  984 

Plumbism,  948  ;  and  gout,  222 

Pneumonia,  urinary  chlorides  in, 
70  ;  crisis  in,  70  ;  rigors  in,  70  ; 
increasing  frequency  of,  68  ; 
varieties  of,  72  ;  acute,  67  ; 
adynamic,  73  ;  anginosa,  67  ; 
apex,  72  ;  aspiration,  428,  431  ; 
asthenic,  73  ;  catarrhal,  428  ; 
central,  72  ;  chronic  interstitial, 
431  ;  contusion,  68  ;  creeping, 
72  ;  croupous,  67  ;  double,  72  ; 
fibrinous,  67  ;  hypostatic,  422  ; 
latent,  72  ;  lobar,  67  ;  lobular, 
428  ;  migratory,  72  ;  pseudo- 
lobar,  429;  scrofulous,  114; 
secondary,  73  ;  syphilitic,  148  ; 
terminal,  73  ;  toxic,  73  ;  tuber- 
cular caseous,  114  ;  typhoid,  73  ; 
white,  of  still-born  children,  148  ; 
in  cerebro-spinal  meningitis,  78  ; 
in  cholera,  172  ;  in  diabetes,  241, 
247  ;  in  enteric,  33  ;  in  glanders, 
192  ;  in  influenza,  66  ;  in  measles, 
61  ;  in  diphtheria,  82,  85  ;  in 
rheumatic  fever,  95,  96  ;  in  Malta 
fever,  168  ;  in  multiple  neuritis, 
635  ;  in  phthisis,  122  ;  in  plague, 
176  ;  in  relapsing  fever,  42  ;  in 
scurvy,  362  ;  in  tropical  spleno- 
megaly, 212  ;  in  typhus,  23  ; 
leucocytosis  in,  70  ;  pain  in,  70  ; 
physical  signs  in,  71  ;  purulent 
infiltration  in,  69  ;  pseudo-crisis 
in,  70 

Pneumonic  fever,  67 

Pneumonitis,  67 

Pneumonokoniosis,  433 

Pneumopericardium,  317 


Pneumothorax,  455  ;  in  gangrene 
of  lung,  438;  in  phthisis.  118, 
122 

Podagra,  220 

Poikiloblasts,  336 

Poikilocytes,    336  ;    in  pernicious 

anaemia,  344 
Poisoning  by  food,  952 
Poisons,  intracellular,  17 
Polarimeter,  244 
Polariscope,  243 

Polioencephalitis,  693,  780  ;  in- 
ferior, 729,  790  ;  superior,  729, 
790 

Poliomyelitis,  790  ;  anterior  acute, 
692  ;  subacute  and  chronic,  695 

Polychromatosis,  336 

Polycythaemia,  336  ;  chronic,  with 
cyanosis  and  enlarged  spleen, 
355  ;  in  congenital  heart  disease, 
300 

Polymorphonuclear  neutrophile, 
337 

Polymyositis,  873 

Polyneuritis,  633  ;  acute  fibrile, 
635  ;  ataxic,  634 

Polyorrhomenitis,  442,  563  ;  tuber- 
cular, 134 

Polyserositis,  563  ;  tubercular,  134 

Polyuria  in  diabetes  insipidus,  252 

Polyvalent  antistreptococcic  serum 
in  scarlatina,  58 

Pomphi,  881 

Pompholyx,  924 

Porcupine  men,  928 

Porencephalus,  780 

Pork  tapeworm,  960 

Porrigo  decalvans,  887  ;  favosa,  939 

Post-febrile  albuminuria  in  scarla- 
tina, 56 

Post-syphilitic  affections,  150 

Potter's  rot,  434 

Pott's  curvature,  700 

Powdered- wig  deposit,  575 

Pox,  143 

Pressure  diverticulum  or  pouch, 
474 

Preventive  inoculation,  16 

Prickly  heat,  896 

Prodromal  rashes  of  small-pox,  45 

Projection,  erroneous,  644 

Proptosis,  778 

Propulsion,  816 

Prosopalgia,  838 

Prostate,  tuberculosis  of,  131 

Protei  in  Weil's  disease,  181 

Protozoa,  41,  957 

Protozoan  infections,  41 

Prurigo,  905 

Pruritus,  884;  varieties  of,  884;  in 
diabetes,  247  ;  in  gout,  225  ; 
in  jaundice,  528 
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Pseudo-angina,  320 

Pseudo-apoplexy,  310 

Pseudo-bulbar  paralysis,  661 

Pseudo-crisis,  6  ;  in  pneumonia,  70 

Pseudo-hydrophobia,  196 

Pseudo  -  hypertrophic  muscular 
paralysis,  876 

Pseudo-leuksemia,  350 ;  hard  variety 
of,  351  ;  infantile  splenic,  355  ; 
soft  variety  of,  351 

Pseudo-tabes,  alcoholic,  634  ;  ar- 
senical, 634,  952 

Psilosis,  514 

Psoriasis,  919  ;  buccal,  463  ;  gut- 
tata, 920  ;  punctata,  920  ;  rupi- 
oides, 920  ;  in  gout,  225 

Psorospermosis  (psorospermiasis), 

957 

Pterygoid  chest,  381 
Ptomaines,  156 
ptosis,  646  ;  hysterical,  852 
Ptyalism,  464 

Pulex  irritans,  986  ;  penetrans,  986 
Pulmonary  abscess  in  pneumonia, 

73  ;  artery,  obstruction  of,  425  ; 
cirrhosis  in  pneumonia,  73  ;  col- 
lapse in  measles,  61  ;  collapse  in 
pertussis,  90  ;  oedema,  acute  suf- 
focative, 424 ;  osteo-arthropathy, 
871 

Pulmonic  incompetence,  299  ;  steno- 
sis, 299,  300 

Pulsatile  friction  sound,  392 

Pulsation  in  aneurysm,  330  ;  capil- 
lary, in  aortic  incompetence,  295  ; 
exaggerated  arterial,  in  aortic 
incompetence,  295  ;  of  liver  in 
mitral  stenosis,  288  ;  of  liver  in 
tricuspid  incompetence,  298  ;  of 
veins  in  neck,  298 

Pulsations,  abnormal,  in  heart 
disease,  262 

Pulse,  the,  and  its  varieties,  263- 
268  ;  of  aortic  aneurysm,  331  ; 
of  aortic  stenosis,  293  ;  of  aortic 
incompetence,  295  ;  of  aortic 
regurgitation,  264  ;  collapsing, 
264,  296  ;  Corrigan's,  264,  296  ; 
in  dilatation  of  heart,  305  ;  in 
fatty  degeneration  of  heart,  310  ; 
in  fever,  2  ;  in  hypertrophy  of 
heart,  303  ;  in  mitral  incompe- 
tence, 284  ;  in  mitral  stenosis, 
289  ;  splashing,  264  ;  of  unfilled 
arteries,  264  ;  water  -  hammer, 
264 

Pulsus  bigeminus,  264 ;  paradoxus, 
264  ;  trigeminus,  264 

Puncture,  diabetic  or  glycosuric, 
253  ;  exploratory,  in  abscess  of 
liver,  539  ;  exploratory,  of  chest, 

74  ;  lumbar,  450,  746 


Pupil,  Argyll-Robertson,  648,  711. 
745 

Pupillary  change  in  tonsillitis,  467 
Pupils  in  Cheyne-Stokes  respira- 
tion,   260  ;    inequality    of,  in 
aneurysm,  332 
Putin  bases,  221  ;  bodies,  221 
Purpura,  358  ;  arthritic,  359  ;  ful- 
minans,  359  ;  ha;morrhagica,  3S9  I 
Henoch's,     360  ;  pemphigoid, 
360;  rheumatica,  97,  359,  894; 
simplex,  359  ;  symptomatic,  359  ; 
urticans,    360  ;    variolosa,    47  ; 
varieties  of,  359  ;  from  drugs,  918, 
919  ;   in   acute  leucocytheemia, 
350;   in   cerebro-spinal  menin- 
gitis, 77  ;  in  chronic  interstitial 
nephritis,  602  ;  in  pyaemia,  158 
Pustule,  malignant,  189 
Pustules,  882 

Pyajmia,  156,  158;  arterial,  277; 

portal,  536;  in  dysentery,  201  ; 

in  ulcerative  endocarditis,  277  ; 

from  septic  phlebitis,  158 
Pyelitis,  611  ;  calculous,  612,  613  ; 

scrofulous,  129  ;  tubercular,  613  ; 

from  renal  calculus,  609  ;  after 

enteric,  34 
Pyelonephritis,  611,   612;  scrofu- 
lous, 129  ;  from  renal  calculus, 

609 

Pylephlebitis,  547  ;  suppurative, 
537  ;  in  appendicitis,  518 

Pylorus,  congenital  hypertrophy  of, 
498  ;  obstruction  of,  subsequent 
to  gastric  ulcer,  490,  493 

Pyonephrosis,  611,  612  ;  from  renal 
calculus,  609  ;  in  renal  phthisis, 
130;  in  tuberculosis  of  kidney, 
130 

Pyopneumothorax,  455  ;  in  gan- 
grene of  lung,  438  ;  subphrenic, 
490,  562 

Pyrexia,  2  ;  causes  of,  8  ;  from 
nervous  lesions,  8  ;  paroxysmal, 
in  alcoholic  cirrhosis,  5  34  ;  par- 
oxysmal, in  cancer  of  intestine, 
522 

Pyrocatechin,  567 
Pyrosis,  482 
Pyuria,  584 

Quarantine  in  diphtheria,  88  ;  in 
measles,  62  ;  in  pertussis,  91  ; 
in  rotheln,  63  ;  in  scarlatina,  59  ; 
in  small-pox,  48  ;  in  varicella,  53 

Quartan  fever,  205 

Quincke's  disease,  904 

Quinine  rash,  918 

Quinquaud's  disease,  924 

Quinsy,  467 

Quotidian  fever,  205 
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Rabies,  194  ;  dumb  and  furious,  195 
Railway  brain  and  railway  spine, 
863 

Rainey's  corpuscles,  958 

Rashes  after  antitoxin,  87  ;  from 

drugs  and  enemata,  918,  919 
Raspberry  tongue  in  scarlet  fever, 

55 

Rats  as  transmitters  of  plague,  175 
Ray  fungus,  216 

Raynaud's  disease,  866  ;  after  ma- 
laria, 209 
Reaction,  myasthenic,  729  ;  myo- 
tonic, 873  ;  of  degeneration,  630  ; 
of  tissue  cells,  18 
Reactions,  electrical,  629 
Recklinghausen's  disease,  637 
Recrudescence  in  fevers,  15 
Recrudescences  in  enteric,  31 
Rectum,  syphilis  of,  148 
Recurrent  nerves,  in  aneurysm,  332 ; 
in  mitral  stenosis,  288  ;  paralysis 
of,  in  cancer  of  oesophagus,  473  ; 
in  pericarditis,  313 
Recurring  utterances,  752 
Red  gum,  915  ;  neuralgia,  868 
Reflex  action,  627  ;  patellar  tendon, 
627 

Reflexes,  cutaneous,  628  ;  plantar, 
628  ;  deep,  627  ;  muscle,  627  ; 
organic,  628  ;  superficial,  628 

Relapses  in  enteric,  31  ;  in  fevers, 
14  ;  in  diphtheria,  85  ;  in  relapsing 
fever,  42  ;  in  scarlet  fever,  58 

Relapsing  fever,  40 

Reminders  in  syphilis,  146 

Renal  colic  in  tumovirs  of  kidney, 
617  ;  intermittent  fever,  609 

Reno-renal  reflex  pain,  609 

Resolution,  delayed,  in  pneumonia, 

73 

Resonance,  gastric,  476 
Respiration,  Cheyne-Stokes,  259 
Retinitis,   albuminuric,    597  ;  dia- 
betic, 247  ;  syphilitic,  145 
Retropharyngeal  abscess,  471 
Retropulsion,  816 
Revaccination,  50 
Rhabdonema  intestinale,  975 
Rhachitis,  234 

Rhagades,  882  ;  syphilitic,  152 

Rheumatic  nodules,  97 

Rheumatism,  acute,  93  ;  and  ton- 
sillitis, 467  ;  in  adolescents,  95  ; 
in  adults,  95  ;  cerebral,  98  ;  in 
children,  94,  96  ;  chronic,  227  ; 
gonorrhoeal,  154;  liability  of 
sexes  to,  95  ;  muscular,  228  ;  in 
pneumonia,  73  ;  in  relation  to 
chorea,  heart  disease,  and  scarlet 
fever,  95  ;  scarlatinal,  56  ;  sub- 
acute, 93 


Rheumatoid  arthritis,  229 

Rhinitis,  acute  catarrhal,  395  ; 
chronic  atrophic,  396  ;  chronic 
catarrhal,  396  ;  chronic  foetid, 
396  ;  fibrinous,  84  ;  chronic  hyper- 
trophic, 396  ;  membranous,  84  ; 
simple  chronic,  396  ;  in  inherited 
syphilis,  152 

Rhinophyma,  917 

Rhinorrhagia,  400 

Rhodesian  red  water,  2 1 5 

Rhonchi,  390 

Rice-water  stools,  171 

Rickets,  234;  acute,  235,  362;  as 
cause  of  epilepsy,  827  ;  and  in- 
fantile splenic  pseudo-leukemia, 
355  ;  late,  234  ;  scurvy,  362  ;  and 
status  lymphaticus,  356 

Rigidity,  generalised,  771  ;  in  hemi- 
plegia, 758,  759  ;  paraplegic, 
771  ;  plastic,  850 

Rigors  in  disease,  5  ;  in  pneumonia, 
70  ;  in  pyaemia,  158 

Rimae,  882 

Ringworm,  935  ;  of  beard,  939  ;  of 
body,  938  ;  honej'-comb,  939  ;  of 
nails,  939  ;  of  scalp,  936 ;  To- 
kelau,  941  ;  tropical,  938 

Risus  sardonicus,  164 

Ritter's  disease,  911 

Rock  fever,  168 

Roman  fever,  203 

Romberg's  symptom,  711 

Root-symptoms,  700,  702 

Rosacea,  916 

Rosary,  rhachitic,  235 

Rose,  159  ;  cold,  397  ;  fever,  397  ; 
papules,  29  ;  rash,  epidemic,  62 

Roseola  cholerica,  172  ;  epidemic, 
62 

Rot,  grinder's,  434  ;  potter's,  434 
Rotheln,  62 
Round  ulcer,  489 
Round-worm,  common,  969 
Rubella,  62 

Rubeola,    59,    62  ;    bastard,    59  ; 

notha,  62 
Rumination,  501 
Rupia,  920  ;  syphilitic,  146 

Saccharomyces  albicans,  462 
Salaam  convulsions,  813  ;  spasm, 
813 

Salicylate  delirium,  98  ;  rash,  918 

Saline  solution,  normal  or  physio- 
logical, 174,  478 

Saltator}^  spasm,  813 

Sanatorium  treatment  of  phthisis, 
124 

Sand-flea,  986 

Sand,  intestinal,  526  ;  urinary,  608 
Santonin  rash,  919 
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Saprsemia,  156 
Sarcince  ventnculi,  499 
Sarcocele,  syphilitic,  149 
Sarcocystis,  958 
Sarcoptes  hominis,  981 
Saturnism,  948 
Sausage-poisoning,  953 
Scabies,  982 
Scales.  882 

Scarlatina,  53  ;  albuminuria  m, 
56;  benign  type,  55  ;  collar-neck 
in,  56;  hsemorrhagic,  55  ;  hybrid, 
62  ;  latent,  55  ;  malignant,  55  ; 
puerperal,  56  ;  simple  type,  55  ; 
surgical,  56;  toxic,  55  ;  raspberry 
tongue  in,  5  5  ;  strawberry  tongue 

in.  55 
Scarlatinal  bubo,  56 
Scars,  882 

Schonlein's  disease,  359,  894 
Sciatica,  672  ;  in  muscular  rheu- 
matism, 229 
'  Sciatica  of  the  arm,'  667 
Sclerema,  929,  930 
Scleriasis,  929 
Sclerodactylia,  929 
Sclerodermia,  929  ;  varieties,  929, 

930 

Sclerosis,  amyotrophic  lateral,  715  ; 
combined  lateral  and  posterior, 
722  ;  disseminated,  insular  or 
multiple,  782  ;  posterior,  708  ; 
primary  lateral,  719  ;  spinal,  and 
anaemia,  725  ;  spinal,  due  to 
morbid  blood-states,  725  ;  spinal, 
in  ergotism,  725  ;  spinal,  in 
lathyrism,  725  ;  spinal,  in  pel- 
lagra, 725 

Sclerostoma  duodenale,  971 

Sclerotitis,  gonorrhoeal,  155 

Scolex,  964 

Scoliosis  in  syringomyelia,  707 
Scorbutus,  360 
Scott,  Sir  W.,  692 
Scrivener's  palsy,  823 
Scrobiculus  cordis,  481 
Scrofula,  135 
Scrofuloderma,  139 
Scurvy,  360  ;  infantile,  362 
Scutulum,  939 
Scybala,  504 
Seatworm,  970 

Seborrhoea,  889,  901  ;  varieties  of, 
889,  890  ;  nasi,  917 

Sensory  impressions,  delay  in  con- 
duction of,  626  ;  path  and  symp- 
toms, 624-626 

Sepsins,  156 

Septica:mia,     156,     157  ;  crypto- 

genetic,  157 
Septic  infection,  157  ;  intoxication, 

15^^ 


Septum ventriculorum,  defect  of,  300 

Serous  membranes,  multiple  tuber- 
culosis of,  134 

Serum,  antibacterial,  18  ;  anti- 
microbic,  18  ;  antitoxic,  17 

Serum- therapeutics,  17 

Serratus  magnus,  palsy  of,  668 

Shell-fish-poisoning,  953,  954 

Shingles,  906 

Shock,  urethral,  590 

Sickness,  green,  339  ;  in  Meniere  s 
disease,  657  ;  sleeping,  212,  214  ; 
sweating,  218 

Siderosis,  434 

Sign,  Chvostek's,  822  ;  Kernig's,  742 

Silicosis,  434 

'  Sinew  that  shrank,'  672 

Singultus,  665 

Sinus-thrombosis,  777 

Siriasis,  955,  956 

Skeletons,  living,  718 

Skew  deviation,  794 

Skin,  atrophy  of,  885  ;  diseases, 
classification  of,  883  ;  miliary 
tuberculosis  of,  139;  tubercu- 
losis of,  137 

Skodaic  resonance,  387  ;  in  pneu- 
monia, 71 

Sleep  palsies,  668 

Sleeping  sickness,  212,  214 

Small-pox.  43  ;  black,  47  ;  con- 
fluent, 47  ;  discrete,  47  ;  haemor- 
rhagic,  47  ;  inoculated.  49,  50  ; 
malignant,  47  ;  modified,  47  ; 
petechial,  47 

Smell,  sense  of,  637 

Smile,  nasal,  730 

Snuffles  in  inherited  syphilis,  152 

Soap  rash,  918 

Sodium  urate,  221 

Softening,  cerebral,  773 

Soldier's  spot,  312 

Solution,  normal,  of  an  acid,  477  ; 
physiological  saline,  478  ;  Ziehl- 
Neelsen,  loi 

Sore,  Oriental,  211  ;  primary,  144 

Spasm,  624 ;  facial,  mimic,  or 
histrionic,  655  ;  carpopedal,  835  ; 
clonic  and  tonic,  624  ;  habit, 
812  ;  idiopathic  muscular,  820  ; 
intention.  873  ;  mobile,  760, 
781  ;  pharyngeal,  in  hydro- 
phobia, 195  ;  retrocollic,  819  ; 
salaam,  813  ;  saltatory,  813 

Spasmus  nutans,  813 

Spectra  in  migraine.  844 

Spectrum,  fortification,  845 

Speech,  disorders  of.  746 

Spes  phthisica.  123 
Spinal  cord,  compression  of,  700  ; 
subacute  combined  degeneration 
of,  725  ;  haemorrhage  into,  699  ; 


ioi8 


MANUAL  OF  MEDICINE 


sclerosis  of,  in  diabetes,  241  ; 
sclerosis  of,  in  pernicious  an- 
aemia, 343  ;  system-diseases  of, 
677,  679  ;  symptoms  of  total 
transverse  lesion,  679  ;  symp- 
toms of  unilateral  transverse 
lesion,  680  ;  syphilitic  disease  of, 
149  ;  and  membranes,  tumours 
of,  701 

Spinal  irritation,  864  ;  nerve 
roots,  relations  to  motor,  sen- 
sory, and  reflex  functions  of 
cord,  678 

Spirillar  disease  of  fowls,  41 

Spiroch(sta  Obermeieri,  41  ;  pallida, 
143  ;  Ziemanni,  41 

Spirochaete,  144;  in  parangi,  187; 
in  yaws,  187 

Splanchnoptosis,  525 

Splashing  pulse,  264 

Spleen,  abscess  of,  375  ;  in  enteric, 
28  ;  in  fever,  10  ;  in  pneumonia, 
69  ;  enlargement  of,  374  ;  in 
acute  yellow  atrophy,  530  ;  in 
alcoholic  cirrhosis,  533  ;  in 
Banti's  disease,  355  ;  in  chronic 
polycythaemia  with  cyanosis, 
355  ;  in  Henoch's  purpura,  360  ; 
in  Hodgkin's  disease,  352  353  ; 
in  hypertrophic  cirrhosis,  535  ; 
in  infantile  splenic  pseudo-leu- 
kaemia, 355  ;  in  influenza,  66  ; 
in  leucocythaemia,  347  ;  in  ma- 
laria, 206,  207  ;  in  Malta  fever, 
168  ;  in  paratyphoid  fever,  40  ; 
in  plague,  175  ;  in  pyaemia,  159  ; 
in  rickets,  235  ;  in  scurvy,  361  ; 
in  small-pox,  45  ;  in  splenic 
anaemia,  354  ;  in  Still's  disease, 
232  ;  in  tropical  splenomegaly, 
211  ;  in  inherited  syphilis,  152  ;  in 
trypanosomiasis,  213  ;  in  ulcera- 
tive endocarditis,  277  ;  in  Weil's 
disease,  181  ;  haemosiderin  in, 
343  ;  infarction  of,  375  ;  mov- 
able, 375  ;  rupture  of,  375  ; 
tuberculosis  of,  137 

Splenic  anaemia,  354  ;  fever,  189  ; 
pseudo-leukaemia,  infantile,  355  ; 
tumour,  206 

Splenisation,  68 

Splenomegaly,       primary,       354  ; 

tropical,  211 
Sphygmograph,  265 
Spondylitis  deformans,  231 
Spondylose  rhizomelique,  232 
Sporocytes,  204 
Sporozoa,  44,  215 
Sporozoites,  204 
Sputum,  the,  392 

Sputum  coctum,  409  ;  crudum,  409 
Sprue,  514 


Sputum,  elastic  tissue  in,  115,  116, 
120;  nummular,  119;  prune- 
juice,  74  ;  rust-coloured,  in  pneu- 
monia, 70  ;  tubercle  bacilli  in, 
loi,  115,  116,  120 

Squamae,  882 

Squint,  643 

St.  Anthony's  fire,  159 

St.  Vitus's  dance,  804 

Status  epilepticus,  587,  831  ;  hys- 
tericus, 853  ;  lymphaticus,  356 

Stearrhoea,  889 

Steatorrhoea,  553,  889;  varieties  of. 

889,  890 
Steatozoon  folliculorum,  888,  983 
Stegomyia  fasciata,  178 
Stellwag's  symptom,  372 
Stenocardia,  318 

Stenosis  of  cardiac  valves,  281,  282  ; 
of  intestine,  5 1 1 

Stereognostic  sense,  loss  of,  784 

Stiff-neck,  228 

Still's  disease,  232 

Stocking  anaesthesia,  855 

Stokes-Adams'  disease,  or  syn- 
drome, 310 

Stomach,  absorptive  power  of, 
481  ;  auscultatory  percussion  of, 
476  ;  atony  of,  500  ;  cancer  of, 
494  ;  cancer  of,  and  antecedent 
ulcer,  494  ;  cancer  of,  a  cause 
of  anaemia,    342  ;   capacity  of, 

476  ;  catarrh  of,  in  phthisis, 
122  ;  contents,  examination  of, 

477  ;  contents,  total  acidity  of, 
477  ;  diffuse  scirrhous  infiltra- 
tion of,  487  ;  dilatation  of,  498  ; 
dilatation  of,  from  movable 
kidney,  619  ;  dilatation  of,  in 
cancer,  496  ;  dilatation  of,  in 
phthisis,  122  ;  disease,  symptoms 
of,  481  ;  haemorrhage  from,  482  ; 
hour-glass,  491  ;  hour-glass,  con- 
striction of,  subsequent  to  ulcer, 
490  ;  hyperaesthesia  of,  501  ; 
indiarubber-bottle,  487  ;  modes 
of  examination  of,  475  ;  motor 
efficiency  of,  480  ;  motor  neu- 
roses of,  500  ;  neuroses,  secre- 
tory, of,  501  ;  paradoxical  dila- 
tation of,  492  ;  perforating  ulcer 
of,  489  ;  rash,  896 ;  sensory 
neuroses  of,  501  ;  supermotility 
of,  500  ;  tuberculosis  of,  128 

Stomatitis,  460  ;  acute  catarrhal, 
460 ;  in  acute  leucocythaemia, 
350  ;  aphthous,  460  ;  chronic, 
463  ;  epidemic,  196  ;  foetid,  461  ; 
gangrenous,  462  ;  gangrenous, 
in  measles,  61  ;  follicular,  460  ; 
parasitic,  462  ;  ulcerative,  461  ; 
vesicular,  460 
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Stonemason's  phthisis,  434 

Strabismus,  643 

Strangulation,  521 

Strawberry  tongue  in  scarlet  fever, 

5-5 

Striae  atrophicae,  885 
Stridor,  384  ;  in  paralysis  of  laryn- 
geal abductors,  661 
Strobilus,  960 

Strongyloides  intestinalis,  975 
Strongylus   bronchialis,  975  ;  duo- 

denalis,  971  ;  gigas,  975 
Strophulus,  915  ;  albidus,  889 
Struma,  135 

Stuttering,  hysterical,  851 

Subphrenic  abscess,  490  ;  pyo- 
pneumothorax, 490 

Subsultus  tendinum,  2,  22 

Succussion  sound,  389 

Sudamina,  891  ;  in  phthisis,  121  ; 
in  rheumatic  fever,  95 

Suffocative  catarrh,  411 

Sugar,  tests  for,  241 

Sulcus,  Harrison's,  235 

Sulphates  in  urine,  576 

Sulphonal  rash,  919 

Sunstroke,  955,  956 

Suppression  of  urine  from  renal 
calculus,  608 

Suprarenal  bodies  in  Addison's 
disease,  376;  extract,  action  of,  377 

Surra,  212 

Susceptibility,  15 

Sweat  -  rashes    in  Mediterranean 

•  fever,  168  ;  in  miliary  fever, 
219  ;  in  phthisis,  121  ;  in  rheu- 
matic fever,  95 

Sweating  sickness,  218 

Sycosis,  924  ;  coccogenic,  924  ; 
hyphogenic,  939  ;  menti,  939 

Symptom,  Romberg's,  711 

Symptoms  of  an  infectious  disease, 
cause  of,  16 

Syndrome,  Weber's,  735 

Syncope  in  Addison's  disease,  377  ; 
in  heart  disease,  263  ;  local,  866 

Synovitis  in  inherited  syphilis,  153  ; 
syphilitic,  146 

Syphilides,  145 

Syphilis,  143  ;  acquired,  144  ;  second 
attacks  of,  151  ;  of  bronchi,  148  ; 
bubo  of,  145  ;  of  cerebral  arteries, 
'47.  773  ;  of  circulatory  system, 
146  ;  congenital,  152  ;  of  cor- 
onary arteries,  146,  147  ;  of 
digestive  system,  148  ;  inherited, 
152  ;  inherited,  liver  in,  152  ; 
insontium,  144  ;  modes  of  in- 
heritance, 144  ;  of  joints  in  in- 
herited disease,  153  ;  of  kidney, 
149  ;  of  larynx,  147  ;  of  liver, 
148  ;  of  lung,  148  ;  inherited,  of 


lung,  148  ;  of  nervous  system, 
149  ;  non-venereal,  187  ;  of  nose, 

147  ;  inherited,  nose  in,  152  ; 
organism  of,  143  ;  and  infantile 
splenic    pseudo-leukaemia,    355  ; 

.of  rectum,  148;  secondary,  145; 
of  respiratory  system,  147  ;  in- 
herited, bones  of  skull  in,  152; 
inherited,  spleen  in,  152  ;  tertiary, 
146  ;  of  testicle,  149  ;  of  trachea, 

148  ;  inoculation  of,  in  apes,  144  ; 
after  vaccination,  51  ;  cause  of 
aneurysm,  147,  328  ;  cause  of 
diabetes  insipidus,  252 

Syringomyelia,  704 
System-diseases,  708  ;  of  spinal  cord, 
677,  679 

'  Tabby-cat '  heart,  308 

Tabes  dorsalis,  708  ;  infantile,  708  ; 

juvenile,    708  ;    marital,    708  ; 

mesenterica,  133 
Table  of  functions  of  spinal  cord, 

678 

Tabo-paralysis,  746 

Tache  cerebrale,  741  ;  in  tuber- 
cular meningitis,  1 10  ;  spinale,  682 

Taches  bleuatres,  29,  985 

Tachycardia,  322  ;  after  enteric, 
33  ;  in  exophthalmic  goitre,  371  ; 
after  influenza,  66  ;  in  multiple 
neuritis,  635 

Tcenia  cucumerina,  962  ;  echino- 
coccus,  964  ;  elHptica,  962  ;  flavo- 
punctata,  962  ;  mediocanellata, 
961  ;  nana,  962  ;  saginata,  961  ; 
solium,  960 

Talipes  calcaneus,  672 

Tapeworms,  960  et  seq.  ;  symptoms 
due  to,  962 

Tar  rash,  919 

Taste,  sense  of,  650 

Teeth,  Hutchinson's,  153 

Teething  fits,  827,  835 

Teichopsia,  845 

Telangiectases,  931 

Temperature  of  body,  i  et  seq. 

Tendon  reactions,  627 

Tenesmus,  508,  524  ;  in  dysentery, 
200 

Tepid  stage  of  cholera,  172 

Tertian  fever,  204 

Test  breakfast,  477  ;  dinner,  477  ; 

meal,  476 
Testicle,  gummatous  disease  of,  149 
Tests,  by  drugs,  of  renal  excretory 

power,    572  ;   for  free  acids  in 

stomach  contents,  479 
Tetanilla,  820 

Tetanus,  162  ;  cephalic,  165  ;  hydro- 
phobic, 165  ;  neonatorum,  163  ; 
puerperal,    163.    165  ;  varieties. 
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163,  165  ;  after  vaccination,  51  ; 
163  ;  after  injection  of  diph- 
theria antitoxin,  163  ;  from  in- 
fected catgut,  163 

Tetany,  820  ;  in  dilatation  of 
stomach,  499  ;  in  rickets,  236 

Texas  fever,  215 

Thermic  fever,  955,  956 

Tliirst  cure,  255 

Thomsen's  disease,  872 

Threadworm,  970 

Tlirill,  hydatid,  966  ;  vocal,  385 

Thrills,  cardiac,  282  ;  in  cardiac 
region,  270 

Throat,  anginose,  56  ;  septic,  56  ; 
catarrhal,  470  ;  clergyman's,  470  ; 
ulcerative,  56 

Thrombosis,  cerebral,  773  ;  in- 
fective, 777  ;  marasmic,  777  ; 
in  chlorosis,  341  ;  after  cholera, 
172  ;  in  enteric,  33  ;  of  inferior 
vena  cava  in  malignant  disease 
of  kidney,  618  ;  in  intestinal 
mucosa  in  malaria,  208  ;  in 
phthisis,  119,  122  ;  in  cancer  of 
stomach,  496  ;  in  typhus,  23  ; 
of  cerebral  veins  and  sinuses,  777 

Thrush,  462 

'  Thrush's  breast  '  heart,  308 
Thymus,  hyperplasia  of,  in  status 

lymphaticus,  356 
Thyreocele,  368 

Thyroid,  effect  of  destruction,  820  ; 
enlargement  of,  in  exophthalmic 
goitre,  370;  in  myxoedema,  356, 
366 

Tic,  convulsive,  655  ;  douloureux, 
838  ;  impulsive,  812  ;  simple,  812 

Tick  fever,  216  ;  of  the  Congo  Free 
State,  41 

Ticks,  983 

Tidal  breathing,  259 

Tinea  axillaris,  938  ;  barbae,  939  ; 
circinata,  938  ;  cruris,  938  ;  de- 
calvans,  887  ;  desquamans,  941  ; 
favosa,  939  ;  kerion,  937  ;  in- 
guinalis,  938  ;  imbricata,  941  ; 
sycosis,  939  ;  tarsi,  900  ;  ton- 
surans, 936;  trichophytina,  935  ; 
unguium,  939  ;  versicolor,  940  ; 
versicolor  in  phthisis,  123 

Tinnitus  aurium,  657  ;  capitis,  657 

Tokelavi  ringworm,  941 

Tongue,  beefy,  in  enteric,  29  ; 
eczema  of,  463  ;  geographical, 
463  ;  spasm  of,  664  ;  tuberculosis 
of,  127  ;  wooden,  217 

Tonsil,  pharyngeal,  hypertrophy 
of,  399 

Tonsillitis,  acute  lacunar,  465  ; 
acute  parenchymatous,  467  ; 
chronic  lacunar,  466  ;  follicular. 


465  ;  membranous,  466  ;  in  rheu- 
matic fever,  97 
Tonsils,  chronic  enlargement  of, 
469  ;  enlargement  of,  in  lym- 
phatic leucocytha-mia,  348  ;  hy- 
pertrophy of,  and  adenoids,  469  ; 
tuberculosis  of,  128  ;  in  rheu- 
matic fever,  93  ;  in  scarlet  fever, 
55 

Tophi,  223,  225 
Tormina,  200,  500,  507 
Torticollis,   817  ;  congenital,  818  ; 

rheumatic,  228  ;  spasmodic,  818 
Toxaemia,  156 
Toxicodermiae,  918 
Toxin,  17 

Trachea,  compression  of,  420  ; 
foreign  body  in,  420  ;  stricture 
of,  420  ;  obstruction  of,  419  ; 
syphilis  of,  148  ;  tuberculosis  of, 
114 

Tracheal  tug,  421  ;  in  aortic  an- 
eurysm, 332 
Tracheo-bronchitis,  408 
Tracheotomy  in  diphtheria,  87 
Trance,  849,  850 

Transfer,     artificial,     of  hemian- 

aesthesia,  854 
Trapp's  formula,  569 
Traube's    plugs,    416  ;  semilunar 

space,  447 
Trauma,  neuroses  after,  863 
Trematoda,  958 
Trembles,  951 

Tremor,  624  ;  in  acute  yellow 
atrophy,  530  ;  in  exophthalmic 
goitre,  370,  372  ;  hysterical,  851  ; 
intention,  783,  951  ;  mercurial  or 
metallic,  951  ;  varieties  of,  816- 
817 

Tricuspid  incompetence,  297 
Trichina  spiralis,  973 
Trichinosis  (trichiniasis),  974 
Trichocephalus  dispar,  975 
Trichomonas  hominis,  957  ;  vagin- 
alis, 957 
Trichophyta,  936 

Trichophyton    megalosporon,    936  ; 

microsporon,  935  ;  tonsurans,  935 
Trichorexis  nodosa,  888 
Trismus,  164,  649  ;  hysterical,  851 
Trousseau's  phenomenon,  822 
Tsetse-fly,  213  ;  disease,  212 
Trypanosoma  Brucei,  212  ;  equinum, 

213  ;  equiperdum,  213  ;  Evan  si, 

212;    Gambiensc,   213;  Lewisi, 

212  ;  Theileri,  213 
Trypanosoma  fever,  213 
Trypanosomes,  212 
Trypanosomiasis,  212 
Tube  casts,  584 

Tubercle,  the,  105  ;  anatomical,  102, 
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139  ;  bacillus,  bovine,  103  ;  soli- 
tary, of  cord,  701 
Tubercles,  rabic,  194 
Tubercula  dolorosa,  636 
Tuberculosis,  loi,  102,  103  ;  acute 
general,  106  ;  acute  miliary,  106  ; 
acute    miliary,    abdominal  or 
typhoid  type,  110  ;  acute  miliary, 
general    or    latent    type,   107  ; 
acute  miliary,  pulmonary  type, 
108  ;     bovine,     103  ;  chronic 
general,  106  ;  frequency  of,  104  ; 
general,    106  ;   general,  Widal's 
reaction  in,   36  ;  of  mesenteric 
glands,  1 36  ;  healed  pulmonary, 
123  ;  hereditary  transmission  of, 
102  •  modes  of  infection,   102  ; 
inherited  predisposition  to,  105  ; 
inoculation  of,  102  ;  Von  Behring 
on   bovine    and    human,    103  ; 
Koch  on  bovine  and  human,  103  ; 
localised,    of   pia   mater,    131  ; 
miUary,  of  the  skin,  1 39  ;  morbid 
anatomy  of,  105  ;  mortaUty  from, 
in  England  and  Glasgow,  104 ; 
pulmonary  acute  confluent,  114  ; 
pulmonary,  acute  disseminated, 
116;  recurrent  nerves  in,  112; 
in  alcoholic  cirrhosis,    533  ;  in 
diabetes,  241,  247  ;  in  congenital 
heart  disease,  301  ;  after  measles, 
61  ;    after    pertussis,    90  ;  and 
pleurisy,  444  ;  after  pneumonia, 
73  ;  of  alimentary  system,  127  ; 
of  arteries  and  veins,  iii  ;  of 
bladder,  130;  of  bronchi,  114; 
of   bronchial    glands,    135  ;  of 
cardiovascular  system,   11 1  ;  of 
cervical  lymph  glands,  135  ;  of 
children,  136;  of  endocardium, 
III  ;  of  Fallopian  tubes,   131  ; 
of  genito-urinary  system,   129  ; 
of    intestine,    12b  ;     of  intes- 
tine in   phthisis,  122  ;   of  kid- 
ney, 129  ;   of   larynx,   112  ;  of 
larynx  in  phthisis,  122  ;  of  liver, 
129;  of  lungs,   114;  of  lymph 
glands,  135  ;  of  mamma,  131  ;  of 
meninges,  108  ;  of  meninges,  in 
phthisis,     122  ;     of  mesenteric 
glands,    136;    of  myocardium, 
III  ;  of  nervous  system,   131  ; 
of  ovary,  131  ;  of  palate,  128  ; 
of   pericardium,    iii,    132;  of 
peritoneum,    133  ;    of  pharynx, 
128  ;  of  pleura,  132  ;  of  prostate, 
130  ;  of  respiratory  system,  112  ; 
of  serous  membranes  ;   132,  of 
skin,   137  ;  of  spleen,    137  ;  of 
stomach,  128  ;  of  tongue,  127  ; 
of  tonsils,  128  ;  of  trachea,  114  ; 
of  ureter,  130  ;  of  uterus,  131 


Tumour,  phantom.  851  ;  pamf"! 
subcutaneous,  636  ;  acute  splenic, 
206  ;  chronic  splenic,  206  ;  tuber- 
cular, of  brain,  131 

Tumours,  intracranial,  795  ;  of 
larynx,  406  ;  of  liver,  541  :  ot 
lung,  440  ;  of  mediastinum, 
458  ;  of  spinal  cord  and  mem- 
branes, 701 

Tunnel  worm,  972 

Turpentine  rash,  919 

Tyloma,  926 

Tylosis,  926  ;  hereditary,  926 
Tympanites,  560  ;  in  enteric,  32 
Typhlitis,  515 

Typhoid  fever,  25  ;  spme,  34  ; 
state,  22  ;  state,  in  enteric,  30 

Typhus,  abdominal,  25  ;  cerebral, 
76  ;  exanthematic.  20  ;  febricula, 
23  ;'  fever,  20  ;  siderans,  23 

Tyrosin  in  acute  yellow  atrophy,  S  30 

Ulcer,  atheromatous,  325  ;  gastric, 
latent,  490  ;  perforating,  489. 
712  ;  tropical,  211 

Ulcers,  882 

Ulerythema  centrifugum,  922 

Umbilication  of  hepatic  cancer,  542 

Uncinaria  duodenalis,  971 

Undulant  fever,  168 

Uraemia,  586  ;  acute,  587  ;  chronic, 
587  ;  latent,  585  ;  in  cholera, 
172  ;  in  diabetes,  246  ;  in  hydro- 
nephrosis, 606  ;  in  cystic  disease 
of  kidneys,  616  ;  in  acute  ne- 
phritis, 594  ;  in  chronic  paren- 
chymatous nephritis,  597  ;  in 
scarlatina,  56  ;  in  typhus,  23 

Urates,  574  ;  of  sodium,  in  gout,  221 
Urea,  571 
Ureometers,  571 

Ureter,  dilatation  of,  in  diabetes 
insipidus,  252  ;  impaction  of 
calculus  in,  608  ;  tuberculosis  of, 
130 

Urethra,  impaction  of  calculus  in, 
608 

Urethral  shock,  590 

Uric  acid,  221,  573  ;  in  gout,  221, 
222,  223  ;  in  kidneys,  607  ;  in 
leucocytosis,  222 

Urine,  the,  566  ;  chlorides  of,  in 
pneumonia,  70  ;  molecular  con- 
centration of,  569  ;  suppression 
of,  585  ;  tubercle  bacilli  in,  130 

Urinometer,  569 

Urobilin,   567  ;  in  pernicious  an- 
aemia, 345 
Urochrome,  566 
Uroerythrin,  567 

Urticaria,  .  903  ;  from  drugs,  918, 
919  ;  factitious,  903  ;  in  jaundice, 
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528  ;  pigmentosa,  904  ;  varieties 
of.  903,  904 
Uterus,  displacement  of,  after  re- 
duction cure,  255  ;  tuberculosis 
of.  131 

Utterances,  recurring,  752 

Vaccination,    16  ;    and  mortality 

from  small-pox,  44,  48  ;  value 

of,    50  ;   against   cholera,  173; 

against  enteric,  39 
Vaccine  bodies,   44  ;  lymph,   49  ; 

virus,  49  ;  staphylococcus,  916 
Vaccinia,  49 
Vagabond's  disease,  985 
Valleix,  tender  points  of,  837 
Valve,   cardiac,   rupture  of,   280  ; 

lesions,  combined,  281  ;  relative 

frequency  of,  281 
Valvular  disease,  280  ;  in  sjrphilis, 

147 

Varicella,  52  ;  bullosa,  52  ;  gan- 
grjenosa,  52  ;  haemorrhagica,  53 

Varicocele  in  malignant  disease  of 
kidney,  618 

Variola,  43 

Varioloid,  47 

Varix,  oesophageal,  472 

Vegetations,  adenoid,  399 

Veins,  tuberculosis  of,  iii 

Venous  hum,  341  ;  in  tuberculosis 
of  bronchial  glands,  136 

Verruca,  927  ;  varieties  of,  927, 
928  ;  necrogenica,  102,  139 

Verruga,  186  ;  Peruviana,  186 

Vertigo,  auditory,  657  ;  endemic 
paralytic,  658  ;  labyrinthine,  657 

Vesicles,  882  ;  miliar}^  882  ;  phlyc- 
tenular, 882 

Vetch-poisoning,  955 

Vibices,  358 

Vibrio  of  cholera,  170 

Viscera,  sensory  innervation  of,  679 

Visuals  and  auditives,  751 

Vitiligo,  886 

Vitiligoidea,  933  ;  varieties  of,  933, 
934 

Vocal  cords,  paralysis  of,  661,  662  ; 
in  acute  catarrhal  laryngitis,  402 

Volvulus,  520 

Vomicae,  pulmonary,  118 

Vomit,  black,  in  yellow  fever,  179 

Vomiting,  663  ;  cyclical,  500  ;  faecal, 
522,  524 ;  faecal,  in  cancer  of 
stomach,  497  ;  fitful,  500  ;  ner- 
vous, 500  ;  periodical,  500  ;  re- 
current, 500  ;  in  uraemia,  587 

Vulvitis  in  mumps,  92 

Wagner,  Richard,  311 


Wart,  post-mortem,  102,  i  7q  • 
syphilitic,  145 

Warts,  927,  931  ;  varieties  of,  027 
928  ^  ^' 

Washerwoman's  itch,  896 

Water  on  the  brain,  108  ;  in  the 
head,  108,  786 

Waterbrash,  482 

Water-hammer  pulse,  264 

Water-pox,  52 

Weber's  syndrome,  735 

Weil's  disease,  181 

Weir  Mitchell's  treatment,  856 

Werner's  diagrams  for  investi- 
gating ocular  palsies,  645,  646 

West  African  fever,  208 

Wheals,  881 

Wheezing,  391 

Whipworm,  975 

Whitlows,  painless,  708 

Whooping-cough,  88  ;  after  measles, 
61 

Widal's  reaction  without  intestinal 
lesion,  35  ;  in  paratyphoid  fever, 
40 

Will-making  in  aphasia,  753 
Winckel's  disease,  364 
Winged  chest,  381 
Winking,  involuntary,  656 
Winter-cough,  411 
Wooden  tongue,  217 
Wool-sorter's  disease,  189 
Word-blindness,  748,  751 
Word-deafness,  748,  750 
Worm,  888 
Wrist-drop,  669 

Writer's  cramp,  823 ;  varieties  of, 824 
Wryneck,  817  ;  acute,  228  ;  fixed, 
818  ;  spasmodic,  818 

Xanthelasma,  933 
Xanthin,  222,  607 
Xanthoma,  933  ;  varieties  of,  933, 

934  ;  in  diabetes,  247  ;  jaundice, 

528 

Xanthopsy  in  jaundice,  528 
Xerodermia,  928  ;  maligna,  930  ; 

pigmentosa,  930 
Xerostomia,  464 

Yaws,  187 

Yellow  fever,  177,  179  ;  varieties 
of,  179 

Ziehl-Neelsen  solution,  10 1 
Zona,  906 

Zone,  hysterogenic,  854 
Zoster,  906 
Zygote,  204 
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